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ADVERTISEMENT TO FOURTH REVISED EDITIO> 


THE original edition of the Smithsonian Meteorological Tables was 
issued in 1893, and revised editions were published in 1896, 1897, and 1907. 
A fourth revised edition is here presented, which has been prepared under 
the direction of Professor Charles F. Marvin, Chief of the U.S. Weather 
Bureau, assisted by Professor Herbert H. Kimball. They have had at their 
disposal numerous notes left by the late Professor Cleveland Abbe, and 
have consulted with officials of the U.S. Bureau of Standards and of other 
Government bureaus relative to the value of certain physical constants 
that have entered into the calculation of the tables. 

All errata thus far detected in the earlier editions have here been 
corrected. New vapor pressure tables, derived from the latest experimental 
values by means of a modification of Van der Waals interpolation formula 
devised by Professor Marvin, have been introduced. The table of relative 
acceleration of gravity at different latitudes has been recomputed from a 
new equation based upon the latest investigations of the U.S. Coast and 
Geodetic Survey. These values have been employed in reducing barometric 
readings to the standard value of gravity adopted by the International 
Bureau of Weights and Measures, supplementing a table that has been 
introduced for directly reducing barometer readings from the value of grav- 
ity at the place of observation to its standard value. 

The new values of vapor pressure and of gravity acceleration thus 
obtained, together with a recent and more accurate determination of the 
density of mercury, have called for an extensive revision of numerous other 
tables, and especially of those for the reduction of psychrometric observa- 
tions, and the barometrical tables. 

Among the new tables added are those for converting barometric 

inches and barometric millimeters into millibars, for determining heights 
from pressures expressed in dynamic units, tables of gradient winds, and 
tables giving the duration of astronomical and civil twilight, and the trans- 
mission percentages of radiation through moist air. 
. The tables of International Meteorological Symbols, of Cloud Clas- 
sification, of the Beaufort Scale of Winds, of the Beaufort Weather Nota- 
tion, and the List of Meteorological Stations, are among those extensively 
revised. 

Tables for reducing barometric readings to sea level, and tables of 
logarithms of numbers, of natural sines and cosines, of tangents and cotan- 
gents, and for dividing by 28, 29, and 31, with a few others, have been 
omitted from this edition. 

CHarLes D. WALCOTT, 
Secretary. 


SMITHSONIAN INSTITUTION, 
March, 1918. 
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ADVERTISEMENT TO THIRD REVISED EDITION 


The original edition of Smithsonian Meteorological Tables was issued 
in 1893, and revised editions were published in 1896 and 1897. A third 
revised edition is here presented, which has been prepared at the request 
of the late Professor Langley by the codperation of Professors Alexander 
McAdie, Charles F. Marvin, and Cleveland Abbe. 

All errata thus far detected have been corrected upon the plates, the 
Marvin vapor tensions over ice have been introduced, Professor F. H. 
Bigelow’s System of Notation and Formule has been added, the List of 
Meteorological Stations has been revised, and the International Meteoro- 
logical Symbols, together with the Beaufort Notation, are given at the 
close of the volume. 

R. RATHBUN, 
Acting Secretary. 
SMITHSONIAN INSTITUTION, 
December, 1906. 


ADVERTISEMENT TO SECOND REVISED EDITION: 


The edition of the Smithsonian Meteorological Tables issued in 1893 
having become exhausted, a careful examination of the work has been made, 
at my request, by Mr. Alexander McAdie, of the United States Weather 
Bureau, and a revised edition was published in 1896, with corrections 

_upon the plates and a few slight changes. The International Meteorologi- 
cal Symbols and an Index were also added. 

The demand for the work has been so great that it becomes necessary 
to print a new edition of the revised work, which is here presented with 
corrections to date. ; 

S. P. LANGLEY, 
Secretary. 
SMITHSONIAN INSTITUTION, 
WASHINGTON City, 
October 30, 1897. 
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PREFACE TO EDITION OF 1893. 


In connection with the system of meteorological observations estab- 
lished by the Smithsonian Institution about 1850, a collection of 
meteorological tables was compiled by Dr. ARNoxp Gvuvyort, at the 
request of Secretary HENRY, and published in 1852 as a volume of the 
Miscellaneous Collections. 

Five years later, in 1857, a second edition was published after 
careful revision by the author, and the various series of tables were 
so enlarged as to extend the work from 212 to over 600 pages. 

In 1859 a third edition was published, with further amendments. 

Although designed primarily for the meteorological observers report- 
ing to the Smithsonian Institution, the tables obtained a much wider 
circulation, and were extensively used by meteorologists and physicists 
in Europe and in the United States. 

After twenty-five years of valuable service, the work was again 
' revised by the author; and the fourth edition, containing over 700 
pages, was published in 1884. Before finishing the last few tables, 
Dr. Guyor died, and the completion of the work was intrusted to his 
assistant, Prof. Wm. LispgEy, JR., who executed the duties of final editor. 

In a few years the demand for the tables exhausted the edition, 
and thereupon it appeared desirable to recast entirely the work. After 
very careful consideration, I decided to publish the new tables in 
three parts: METEOROLOGICAL TARLES, GEOGRAPHICAL TABLES, and 
Puysicat TABLES, each representative of the latest knowledge in its 
field, and independent of the others; but the three forming a homo- 
geneous series. 

Although thus historically related to Dr. Guyot’s Tables, the present 
work is so substantially changed with respect to material, arrange- 
ment, and presentation that it is not a fifth edition of the older tables, 


but essentially a new publication. 
Vv 


vi PREFACE. 


In its preparation the advantage of conformity with the recently 
issued Jnternational Meteorological Tables has been kept steadily in view, 
and so far as consistent with other decisions, the constants and methods 
there employed have been followed. The most important difference in 
constants is the-relation of the yard to the metre. The value provi- 
sionally adopted by the Bureau of Weights and Measures of the United 
States Coast and Geodetic Survey, 


I metre = 39.3700 inches, 


has been used here in the conversion-tables of metric and English 
linear measures, and in the transformation of all formule involving 
such conversions. 

A large number of tables have been newly computed; those taken 
from the Jnxternational Meteorological Tables and other official sources 
are credited in the introduction. 

To Prof. Wm. LipBry, JR., especial acknowledgments are due for 
a large amount of attention given to the present work. Prof. LIBBEY 
had already completed a revision, involving considerable recomputation, 
of the meteorological tables contained in the last edition of Guyot’s 
Tables, when it was determined to adopt new values for many of the 
constants, and to have the present volume set with new type. ‘This 
involved a large amount of new computation, which was placed under 
the direction of Mr. GEorGE E. Curtis, who has also written the 
text, and has carefully prepared the whole manuscript and carried it 
through the press. To Mr. Curtis’s interest, and to his special experi- 
ence as a meteorologist, the present volume is therefore largely due. 

Prof. Linsey has contributed Tables 38, 39, 55, 56, 61, 74, 77, 89, 
and go, and has also read the proof-sheets of the entire work. 

I desire to express my acknowledgments to Prof. CLEVELAND ABBR, 
for the manuscript of Tables 32, 81, 82, 83, 84, 85, 86; to Mr. H. A. 
Hazen, for Tables 49, 50, 94, 95, 96, which have Leen taken from his 
Hand-book of Metcorological Tables; aud also to the Superintendent of 
the United States Coast and Geodetic Survey, the Chief Signal Officer 
of the Army, and the Chief of the Weather Bureau, for much valuable 
counsel during the progress of the work. | 


5. P. LANGLEM 
j Secretary. 
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UNITE OMB Kan CONE 


DESCRIPTION AND USE OF TABLES. 


THERMOMETRY. 


The present standard for exact thermometry is the normal centigrade 
scale of the constant-volume hydrogen thermometer as defined by the In- 
ternational Bureau of Weights and Measures. The constant volume is one 
liter and the pressure at the freezing point is one meter of mercury reduced 
to freezing and standard gravity. The scale is completely defined by desig- 
nating the temperature of melting ice, 0°, and of condensing steam, 100°, 
both under standard atmospheric pressure. All other thermometric 
scales that depend upon the physical properties of substances may by defi- 
nition be made to coincide at the ice point and the boiling point with the 
normal scale as above defined, but they will diverge more or less from it 
and from each other at all other points. However, by international consent 
it is customary in most cases to refer other working scales to the hydrogen 
scale. 

The absolute or thermodynamic scale. To obviate the difficulty which 
arises because thermometers of different type and substance inherently 
disagree except at the fixed points, Lord Kelvin proposed that tempera- 
tures be defined by reference to certain thermodynamic laws. This course 
furnishes a scale independent of the nature or properties of any particular 
substance. The resulting scale has been variously named the absolute, the 
thermodynamic, and, more recently, in honor of its author, the Kelvin 
scale. The temperature of melting ice by this scale on the centigrade basis 
is not as yet accurately known, but it is very nearly 273-13, and that of the 
boiling point, 373-13. 

Many problems in physics and meteorology call for the use of the abso- 
lute scale; but it is not convenient, and in many cases not necessary, to 
adhere strictly to the true thermodynamicscale. In fact, the general require- 
ments of science will very largely be met by the use of an approximate 
absolute scale which for the centigrade system is defined by the equation 

| T = (273. +? C.) 
The observed quantity, #°, may be referred to the normal hydrogen centi- 
grade scale or be determined by any acceptable thermometric method. 

- This scale differs from the true Kelvin scale, first, because 273° is not the 
exact value of the ice point on the Kelvin scale, second, because each ob- 
served value of other than 0° or 100° requires a particular correction to 

‘ Xl 
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convert it to the corresponding value on the Kelvin scale. These correc- 
tions will differ according to the kind of thermometer used in obtaining the 
value ¢°, and while they are small for temperatures between o° and 100° 
they are large at extreme temperatures and are important in all questions 
involving thermometric precision. 

Since, however, the approximate absolute scale is sufficiently exact for 
nearly all purposes, and especially since it is most convenient in computa- 
tions and in the publication of results, much confusion and uncertainty of 
terminology and meaning will be obviated if scientists will agree to give 
the approximate absolute scale a particular name of its own. 

For the purpose of these tables the name Approximate Absolute will be 
employed, and in accordance therewith thermometric scales may be desig- 
nated as follows: — 


Scale. Ice point. Boiling point. Symbol. 
Centigrade O° 100° C 
Fahrenheit 32 212 F. or Fahr. 
Reaumur O 80 ae 

+ = 
A iermodynanic CU eed oh IS ye ey oe A Hor Te 
49126 eres 671.6 ai 
Absolute : 
‘ (Names strictly synonymous and strictly 
Kelvin 
one ideal scale.) 
Approximate Absolute 272 373 A.A. 


Taste 1. Conversion of the Approximate Absolute thermometric scale to the 
Centigrade, Fahrenheit, and Reaumur scales. 


The equivalent values of the four scales are given for every degree on 
the Approximate Absolute scale from 375° to 0°. 

By the help of the table of proportional parts preceding this table, it 
is also convenient for converting Fahrenheit to Centigrade and Reaumur, 
and Centigrade to Fahrenheit and Reaumur. 

The formule expressing the relations between the different scales are 
also given, in which 

A.A.° = Temperature — Approximate Absolute Scale. 
C.° = Temperature — Centigrade Scale. 
F.° = Temperature — Fahrenheit Scale. 
R.° = Temperature —Reaumur Scale. 
Examples: 
To convert 285-5 Approximate Absolute into Centigrade, Fahrenheit, 
and Reaumur. 
From the table, 285. A.A. = 12° C.=53°6F.= 96R. 
From the proportional parts, 0.5 = 05 = 09 .=seu 


285.5 4.A.= 12.5 C.= 54.5 F.= 100R, 
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To convert 16-9 Centigrade to Approximate Absolute, Fahrenheit, and 


Reaumur. 
From the table, 16. C. = 289: A.A. =608 F. = 12°8 R. 
From the proportional parts 09 = 09 = 1.6 = 0.7 
16.9 C.= 289.9A.A: = 62.4 F. = 13.5 R. 
Or, 16.9 X2(1— -) + 32 = 33.8 
: — 3.4 
- 32.0 
62.4 F. 
To convert 147-7 Fahrenheit to Approximate Absolute, Centigrade, and 
Reaumur. 
From the table, 140. F..= 333. A.A. = 60: C. = 48. RB. 
From the preportionalparts 7.7. = 4.3 = 4.3 = 3.4 
147.7 F. = 337.3 A.A. = 64.3 C. = 51.4 R. 
I 
Gr: ari — Za 5 + aaa + mp ete) = 57.85 
1000 
+ §.78 
ae .50 
= 0G 
O4-27 °C: 


Fahrenheit may also be reduced to Approximate Absolute by obtain- 
ing its equivalent in Centigrade from Table 2 and adding 273 to the result. 


To convert 18-3 Reaumur to Approximate Absolute, Centigrade, and 


Fahrenheit. 
-From the table, 16. R. =293. A.A = 20. C. = 68. F. 
From the proportional parts, 2.3 = 2.9 =z = 952 
18.3 R. = 295.9 4.A. = 22.9C. = 73.2 F. 
Or, 18.3 Sta ona = epg tes and (18.32) + 32= ae sais a ey ee Ie 
Aas 4 4 4 
: TABLE 2. 
Taste 2. Conversion of readings of the Fahrenheit thermometer to readings 
Centigrade. 


The conversion of Fahrenheit temperatures to Centigrade temperatures 
is given for every tenth of a degree from + 130-9 F. to — 120:9 F. The 
side argument is the whole number of degrees Fahrenheit, and the top argu- 
ment, tenths of a degree Fahrenheit; interpolation to hundredths of a degree, 
when desired, is readily effected mentally. The tabular values are given to 
hundredths of a degree Centigrade. 


xiv 


INTRODUCTION. 
The formula for conversion is 


an )5- tees é 
= 2 (Fo— 
€ 5a 32°) 


where F° is a given temperature Fahrenheit, and C° the corresponding 
temperature Centigrade. 
Example: 


To convert 79-7 Fahrenheit to Centigrade. 
The table gives directly 26°50 C. 


For conversions of temperatures outside the limits of the table use 
Table 1. 


TABLE 3. 


Conversion of readings of the Centigrade thermometer to readings 
Fahrenheit. 


The conversion of Centigrade temperatures to Fahrenheit temperatures 

is given for every tenth of a degree Centigrade from + 60.9 to — 90.9 C. 

The tabular values are expressed in hundredths of a degree Fahrenheit. 
The formula for conversion is 

Fo = : C° + 32° 


where C° is a given temperature Centigrade, and F° the corresponding 
temperature Fahrenheit. 


For conversions of temperatures outside the limits of the table, use 
Table 1 or 4. 


TABLE 4. 


Conversion of readings of the Centigrade thermometer near the 
boiling point to readings Fahrenheit. 


This is an extension of Table 3 from: 90.0 to 100-9 Centigrade. 
Example: 


To convert 95°74 Centigrade to Fahrenheit 
From the table, 
By interpolation, 


95.70 C. = 204.26 F, 
0.04 0.07 
95.74 C. = 204.33 F. 
Taste 5. 


Conversion of differences Fahrenheit to differences Centigrade. 


The table gives for every tenth of a degree from 0° to 20°9 F. the 
corresponding lengths of the Centigrade scale. 
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TABLE 6. 
Taste 6. Conversion of differences Centigrade to differences Fahrenheit. 


The table gives for every tenth of a degree from 0° to 9-9 C. the corre- 
sponding lengths of the Fahrenheit scale. 


Example: 


To find the equivalent difference in Fahrenheit degrees for a difference 
of 4°72 Centigrade. 
From the table, 4-70C. = 8.46 F. 
From the table by moving the decimal point foro.2, 0.02 = 0.04 
4.72 C. = 8.50 F. 
TABLES 7, 8. 
Tasies 7,8. Correction for the temperature of the emergent mercurial column 


of thermometers. 


When the temperature of the thermometer stem containing a portion 
of the mercury column is materially different from that of the bulb, a correc- 
tion needs to be applied to the observed reading unless the instrument has 
been previously graduated for the condition of use. This correction fre- 
quently becomes necessary in physical experiments where the bulb only, or 
else the bulb with a portion of the stem, is immersed in a bath whose tem- 
perature is to be determined. In meteorological observations the correction 
may become appreciable in wet-bulb, dew-point, and solar-radiation ther- 
mometers, when the temperature of the bulb is considerably above or below 
the air temperature. 

If ¢’ be the average temperature of the emergent mercury column, ¢ the 
observed reading of the thermometer, m the length of the mercury in the 
emergent stem in scale degrees, and a the apparent expansion of mercury 
in glass for 1°, the correction is given by the expression 


an (t —t’),or — an (t’ — 1?) 


which latter may be the more convenient form when ¢’ is greater than ¢. 
The value of a varies with the composition of the glass of which the 
thermometer stem is composed. For glass of unknown composition the best 
average value for centigrade temperatures appears to be 0.000155, while for 
stems of Jena 16, or similar glasses, or Jena 591", the values 0.00016 
for the former and 0.000165 for the latter may be preferred. (Letter from 

‘US. Bureau of Standards dated January 5, 1918.) - 

The use of the formula given above presupposes that the mean tempera- 
ture of the emergent column has been determined. This temperature may 
‘be approximately obtained in one of three ways. (1) By a “fadenthermo- 
meter’? (Buckingham, Bulletin, Bureau of Standards, 8, 239, IQII, Scientific 
Paper 170); (2) by exploring the temperature distribution along the stem 
‘and calculating the mean temperature; (3) by suspending along the side of, 
or attaching to the stem, a single thermometer. If properly placed this 
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thermometer will indicate the temperature of the emergent mercurial column 
to an accuracy sufficient for many purposes. Under conditions ordinarily 
met with in practice it is desirable to place the bulb of the auxiliary ther- 
mometer at some point below the middle of the emergent column. 

It is to be noted that the correction sought is directly proportional to the 
value of a, and that this may vary for glass stems of different composition 
from 0.00015 to 0.000165 for Centigrade temperatures. For thermometers 
ordinarily used in meteorological work, however, 0.000155 appears to be a 
good average value for Centigrade temperatures (0.000086 for Fahrenheit 
températures), and the correction formule, therefore, are, 


T =t — 0.000086 n (t’ — t) Fahrenheit temperatures. 
T =t — 0.000155 n (¢’ — t) Centigrade temperatures. 


In the above, 7° = Corrected temperature. 
‘t = Observed temperature. 
t/ = Mean temperature of the glass stem.and emergent mer- 
cury column. 
n = Lengthof mercury inthe emergent stem in scale degrees. 


When ?'is ee subtracted. t 
lower added. 

TABLE 7 gives corrections computed to 0-o1 for Fahrenheit thermometers 
from the equation C= — 0.000086 n (¢’— t). The side argument, 1, is given 
for 10° intervals from 10° to 130°; the top argument, ¢’ — #, for 10° intervals 
from 10° to 100°. 

TABLE 8 gives corrections computed to 0.01 for Centigrade thermometers 
from the equation C = — 0.000155 ” (t’ —#). The side argument, 1, is 
given for 10° intervals from 10° to 100°; the top argument, ¢’ — ¢, for 10° 
intervals from 10° to 80°. 


than ¢ the numerical correction is to be ' 


Example: 


The observed temperature of a black-bulb thermometer is 120.4 F,, 
the temperature of the glass stem is 55.2 F., and the length of mer- 
cury in the emergent stem is 130° F. To find the corrected tempera- 
ture. With n= 130° F. and #/—t = — 65° F., as arguments, Table 
7 gives the correction 0:7 F., which by the above rule is to be added 
to the Rete temperature. The corrected temperature is therefore 
T2i1LE, . 


CONVERSIONS INVOLVING LINEAR MEASURES. 


The fundamental unit of length is the meter, the length of which is equal 
to the distance between the defining lines on the international prototype 
meter at the International Bureau of Weights and Measures (near Paris)” 
when this standard is at the temperature of melting ice (0° C). The relation 
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here adopted between the meter and the yard, the English measure of 
length, is I meter ='39.3700 inches, as legalized by Act of U.S. Congress, 
July 28, 1866. This U.S. Standard of length must be distinguished from the 
British Imperial yard, comparisons of which with the international proto- 
type meter give the relation I meter = 39.370113 inches. (See Smithsonian 
Physical Tables, 1916, p. 7, Table 3.) 


Taste 9. Inches into millimeters. TABLE 9. 
I inch = 25.40005 millimeters. 


The argument is given for every hundredth of an inch up to 32.00 inches, 
and the tabular values are given to hundredths of a millimeter. A table of 
proportional parts for thousandths of an inch is added on each page. 
Example: 

To convert 24.362 inches to millimeters. 

The table gives (p. 20). 


(24.36 + .002) inches = (618.75 + 0.05) mm. = 618.80 mm. 


Taste 10. Millimeters into inches. TABLE 10. 


From 0 to 400 mm. the argument is given to every millimeter, with 
subsidiary interpolation tables for tenths and hundredths of a millimeter. 
The tabular values are given to four decimals. From 400 to 1000 mm., 
covering the numerical values which are of frequent use in meteorology 
for the conversion of barometric readings from the metric to the English 
barometer, the argument is given for every tenth of a millimeter, and the 
tabular values to three decimals. 


Example: 
To convert 143.34 mm. to inches. 
The table gives 


(143 + .3 +.04) mm. = (5.6299 + 0.0118 + 0.0016) inches = 5.6433 


inches. TABLES 11, 12. 
Tastes 11,12. Conversion of barometric readings into standard units of 
pressure. 
The equation for the pressure in millibars,! P,,», corresponding to the 
barometric height, B, is 


Ag 
Pm = B 1000 


where A is the density of mercury and g is the standard value of gravity. 


eS 
1 The value of the bar as here defined is a pressure of 1,000,000 dynes per square 
centimeter, and is that employed by meteorological services, and recommended by inter- 
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In order that pressures thus derived shall be expressed in C.G.S. units it 
is evident that the recognized standard values of the constants of the equa- 
tion must be employed. It therefore becomes necessary to abandon the 
values for the density of mercury and for standard gravity heretofore em- 
ployed, which had the sanction of the International Meteorological Com- 
mittee, in favor of the more recently determined values that have been 
adopted by the International Bureau of Weights and Measures. 

The value adopted for A is 13.5951 grams per cubic centimeter; ' and 
for g, 980.665 dynes.? 

By the use of these constants in the above equation we obtain 


Pu» = 1.333224 B (millimeters), and 
1.333224 : 
= —S""—" B = 33.86395 B (inches 
see ey G1587 33-86395 B (inches) 


where B is the height of the barometer in the units indicated, after reduc- 
tion to standard temperature and the standard value of gravity. 


Taste 11. Barometric inches to millibars. 


The argument is for 0.01 inch. From 0.00 to 2.49 inches the tabulated 
values are given to the nearest hundredth of a millibar, so that by removing 
the decimal one place to the right the value in millibars of every tenth inch 
from 0.0 to 24.9 inches may be obtained to the nearest tenth of a millibar. 
From 25.00 to 31.99 inches the tabular values are given to the nearest tenth 
of a millibar. 

The first part of the table may be used as a table of proportional parts 
for interpolation. 

Example: 
To convert 23.86 barometric inches into millibars of pressure. 
From Table 11, 23.8 inches = 806.0 millibars 
s eres .06 inch 20g aie 
23.86 inches = 808.0 millibars 


Taste 12. Barometric millimeters to millibars. 


The argument is for each millimeter from I to 799, and the tabular 
values are given to the nearest tenth of a millibar. 

This table may also be used to convert millibars into millimeters of 
mercury. 
ae ee a eee ee eee 
national meteorological and aerological conferences. It is 1,000,000 times greater than 
that given in the Smithsonian Physical Tables, 6th ed., 1914, p. 346. The smaller 
value is generally employed by physicists and chemists. See Marvin, Charles F. No- 
menclature of the Unit of Absolute Pressure. Monthly Weather Review, 1918, 46: 73-75. 

* Chappuis, Recueil de Constantes Physiques, Soc. Fr. Phys., 1913, p. 139. Leduc, Trav. 

et Mém., Bur. Int. Poids et Mes., xv1, p. 36, 1917. 


2 Comptes Rendus des Séances, Troisiéme Conférence Générale, p. 68. Trav. et Mém., 
Bur. Int. Poids et Mes., x11, 1902. 
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Example: 


To convert 1003.5 millibars into millimeters of mercury. 1003.5 mb. 
= (1002.6 + 0.9) mb. = (752 +0.68) mm. = 752.68 mm. 


Taste 13. Feet into meters. TABLE 13. 


From the adopted value of the meter, 39.3700 inches — 
I English foot = 0.3048006 meter. 
Table 13 gives the value in meters and thousandths (or millimeters) 
for every foot from 0 to 99 feet; the value to hundredths of a meter (or 
centimeters) of every 10 feet from roo to 4090 feet; and the value to tenths 
of a meter of every 10 feet from 4000 to 9090 feet. In using the latter part, 
the first line of the table serves to interpolate for single feet. 
Example: 
To convert 47 feet 7 inches to meters. 47 feet 7 inches = 47.583 feet. 
The table gives 47 feet = 14.326 meters. 


By moving the decimal point 0.583 = 0.178 
47.583 feet = 14.504 meters. 


a“ 


Taste 14. Meters into feet. TABLE 14. 


I meter = 39.3700 inches = 3.280833 + feet. 

From 0 to 509 meters the argument is given for every unit, and the 
tabular values to two decimals; from 500 to 5090 the argument is given to 
every 10 meters, and the tabular values to one decimal. The conversion for 
tenths of a meter is added for convenience of interpolation. 

Example: 
Convert 4327 meters to feet. 
The table gives 
(4320 + 7) meters = (14173.2 + 23.0) feet = 14196.2 feet. 


Taste 15. Miles into kilometers. TABLE 15. 


I mile = 1.609347 kilometers. 
The table extends from 0 to 1009 miles with argument to single miles, 
and from 1000 to 20000 miles for every 1000 miles. The tabular quanti- 
ties are given to the nearest kilometer. 


Taste 16. Kilometers into miles. TABLE 16. 


1 kilometer = 0.621370 mile. 

The table extends to 1009 kilometers with argument to single kilo- 
meters, and from 1000 to 20000 kilometers for every 1000 kilometers. Tabu- 
lar values are given to tenths of a mile. 

Example: 
Convert 3957 kilometers into miles. 


The table gives 
(3000 + 957) kilometers = (1864.1 + 594.7) miles = 2458.8 miles. 
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Taste 17. Interconversion of nautical and statute miles. 


The nautical mile as defined by the U.S. Coast and Geodetic Survey 
(Tables for a polyconic projection of maps. U.S. Coast and Geodetic Sur- 
vey, Special Publication No. 5, page 4) is “A minute of arc of a great circle 
of a sphere whose surface equals that of the Clarke representative spheroid 
of 1866,” and the value given is 1853.25 meters, or 6080.20 feet. 


Taste 18. Continental measures of length with their metric and English 
equivalents. . 


This table gives a miscellaneous list of continental measures of length, 
alphabetically arranged, with the name of the country to which they belong 
and their metric and English equivalents. 
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Taste 19. Arc into time. 
I 


° nee, s. ~// 
T=4";V=4 51 TE. = 0'067. 
Example: : 
Change 124° 15’ 24!’7 into time. 

From the table, 124° == ©8876" Fo" 
156 = i eo 
24 = 1.600 
o"7 = 047 


TasBLe 20. TZume into arc. 


y2 — TS 17 = 15/; = 15” 
Example: 
Change 8" 17™ 15647 into arc. 
From the table, Se = 120° 
V7 ae 35s 
TS = 15 

0.64 = 9.60 

By moving the decimal point, .007 = 0.10 


3° 


124.0235" 2247, 
Taste 21. Days into decimals of a year and angle. 
The table gives for the beginning of each day the corresponding decimal 


of the year to five places. Thus, at the epoch represented by the beginning 
of the 15th day, the decimal of the year that has elapsed since January 1.0 


: ' 14 ; : 
is computed from the fraction ee The corresponding value in angle 


obtained by multiplying this fraction by 360°, is given to the nearest minute. 
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Two additional columns serve to enter the table with the day of the 
month either of the common or the bissextile year as the argument, and 
may be used also for converting the day of the month to the day of the 
year, and vice versa. 

Example: 


To find the number of days and the decimal of a year between Febru- 
ary 12 and August 27 in a bissextile year. 


Aug. 27: Day of year = 240; decimal of a year = 0.65435 
Feb. I2: “é “é “ec = 43; 4é “e “ec = 0.11499 
Interval in days = 197; interval in decimal of a year = 0.53936 


The decimal of the year corresponding to the interval 197 days may 
also be taken from the table by entering with the argument 108. 


Taste 22. Hours, minutes and seconds into decimals of a day. TABLE 22. 


The tabular values are given to six decimals. 
Example: 


Convert 5" 24™ 23°4 to the decimal of a day: 
5 = 01208333 
24" = 016667 


23° = 266 
By interpolation, or by moving the decimal for 4° 0.4= 5 
01225271 

Taste 23. Decimals of a day into hours, minutes and seconds. TABLE 23. 


Example: 
Convert 01225271 to hours, minutes and seconds: 
0.22 day = 45 48™ + 28™ 48° = 5" 16™ 48° 


0.0052 day =7™12° +17°28 = 7 209.28 
0.000071 day = 6°05 + 0.09 = 6.14 
5" 24™ 2304 
Abie 24. Minutes and seconds into decimals of an hour. TABLE 24. 


The tabular values are given to six decimals. 


Example: 
Convert 34™ 28°7 to decimals of an hour. 
34™ = 0'566667 
28° 7778 
(opi re 194 
0.574639 


ll 
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Taste 25. Local mean time at apparent noon. 


This table gives the local mean time! that should be shown by a clock 
when the center of the sun crosses the meridian, on the Ist, 8th, 16th, and 
24th days of each month. The table is useful in correcting a clock by means 
of a sundial or noon mark. 

Example: 

To find the correct local mean time when the sun crosses the meridian 
on December 15, 1891. 

The table gives for December 16, 11" 56. By interpolating, it is seen 
that the change to December 15 would be only one-half minute; 
the correct clock time is therefore 4 minutes before 12 o’clock 
noon. 


TasLe 26. Sidereal time into mean solar time. 
Taste 27. Mean solar time into sidereal time. 


According to Newcomb, the length of the tropical year is 365.24220 
mean solar days,” whence 
365.24220 solar days = 366.24220 sidereal days. 
Any interval of mean time may therefore be changed into sidereal time 


by increasing it by its part, and any interval of sidereal time may 


I 
365.24220 
be changed into mean time by diminishing it by its Patan part. 

Table 26 gives the quantities to be subtracted from the hours, minutes 
and seconds of a sidereal interval to obtain the corresponding mean time 
interval, and Table 27 gives the quantities to be added to the hours, min- 
utes and seconds of a mean time interval to obtain the corresponding side- 
real interval. The correction for seconds is sensibly the same for either a 
sidereal or a mean time interval and is therefore given but once, thus form- 
ing a part of each table. 


Examples: 
Change 14" 25™ 362 sidereal time into mean solar time. 

Given sidereal time 1g" 25" “365 

Correction for 14° = — 2” 17°61 

25" =- 4.10 

36:2 =-— .10 
pare ep ye —2 ee 
Corresponding mean time = 14 23 14.4 


1 Derived from the equation of time for Washington apparent noon for the year 
1899. See the American Ephemeris and Nautical Almanac, 1899, pages 377-84. 
*"The length of the tropical year is not absolutely constant. The value here given is 


for the year 1900. Its decrease in 100 years is about 0.58. (See the American Ephemeris 
and Nautical Almanac 1918, page xvi.) 
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2. Change 13" 37™ 2257 mean solar time into sidereal time. 


Given mean time = 132) 37" 22%7 
Correction for 13 =+2™ 813 
ey ae =-+ 6.08 
2277, = + 0.06 

ape 14.27 aa oe TAL 

Corresponding sidereal time = 137 §39837.0 
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TABLE 28. 


TaBLe 28. Conversion of avoirdupois pounds and ounces into kilograms. 


The comparisons of July, 1893, made by the International Bureau of 
Weights and Measures between the Imperial standard pound and the 
“kilogram prototype”’ resulted in the relation: 


I pound avoirdupois = 453.592 427 7 grams. 


For the conversion of pounds, Table 28 gives the argument for every 
tenth of a pound up to 9.9, and the tabular conversion values to ten-thou- 
sandths of a kilogram. 

For the conversion of ounces, the argument is given for every tenth 
of an ounce up to 15.9, and the tabular values to ten-thousandths of a kilo- 


gram. 
TABLE 29. 


Taste 29. Conversion of kilograms into avoirdupois pounds and ounces. 
From the above relation between the pound and the kilogram, 


1 kilogram = 2.204622 avoirdupois pounds. 
= 35.274 avoirdupois ounces. 


The table gives the value to thousandths of a pound of every tenth of 
a kilogram up to 9.9; the values of tenths of a kilogram in ounces to four 
decimals; and the values of hundredths of a kilogram in pounds and ounces 
to three and two decimals respectively. 


Taste 30. Conversion of grains into grams. TABLES 30, 31. 
Tasie 31. Conversion of grams into grains. 
From the above relation between the pound and the kilogram, 
I gram = 15.432356 grains. 
I grain = 0.06479892 gram. 


Taste 30 gives to ten-thousandths of a gram the value of every grain 
- from 1 to 99, and also the conversion of tenths and hundredths of a grain 
for convenience in interpolating. 
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Taste 31 gives to hundredths of a grain the value of every tenth of a 
gram from 0.1 to 9.9, and the value of every gram from I to 99. The values 
of hundredths and thousandths of a gram are added as an aid to interpola- 


tion. 
WIND TABLES. 


CONVERSION OF VELOCITIES. 


Taste 32. Synoptic conversion of velocities. 


This table,! contained on a single page, converts miles per hour into 
meters per second, feet per second and kilometers per hour. The argument, 
miles per hour, is given for every half unit from o to 78. Tabular values 
are given to one decimal. For the rapid interconversion of velocities, when 
extreme precision is not required, this table has proved of marked conven- 
ience and utility. 


Taste 33. Conversion of miles per hour into feet per second. 


The argument is given for every unit up to 149 and the tabular values 
are given to one decimal. 


Taste 34. Conversion of feet per second into miles per hour. 


The argument is given for every unit up to 199 and the tabular values 
are given to one decimal. : 


Taste 35. Conversion of meters per second into miles per hour. 


The argument is given for every tenth of a meter per second up to 
60 meters per second, and the tabular values are given to one decimal. 


Taste 36. Conversion of miles per hour into meters per second. 


The argument is given for every unit up to 149, and the tabular values 
are given to two decimals. 


Tape 37. Conversion of meters per second into kilometers per hour. 


The argument is given for every tenth of a meter per second up to 60 
meters per second, and the tabular values are given to one decimal. 


Taste 38. Conversion of kilometers per hour into meters per second. 


The argument is given for every unit up to 200, and the tabular values 
are given to two decimals. 


Taste 39. Scale of Velocity equivalents of the so-called Beaufort scale of wind. 


The personal observation of the estimated force of the wind on an 
arbitrary scale is a method that belongs to the simplest meteorological 


1 From Hand-Book of Meteorological Tables. By H. A. Hazen. Washington, 1888. 
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records and is widely practiced. Although anemometers are used at meteor- 
ological observatories, the majority of observers are still dependent upon 
estimates based largely upon their own judgment, and so reliable can such 
estimates be made that for many purposes they abundantly answer the 
needs of meteorology as well as of climatology. 

A great variety of such arbitrary scales have been adopted by different 
observers, but the one that has come into the most general use and received 
the greatest definiteness of application is the duodecimal scale introduced 
into the British navy by Admiral Beaufort about 1800. 

Table 39 is taken from the Observer's Handbook of the Meteorologi- 
cal Office, London, edition of 1917. The velocity equivalents in meters 
per second and miles per hour are based on extensive observational data 
collected by Dr. G. C. Simpson and first published by the Meteorological 
Office in 1906. Several other sets of equivalents have been published in 
different countries. For a history of this subject see Rept. roth Meeting 
International Meteorological Committee, Rome, 1913, Appendix VII. (Lon- 
don, 1914.) 

In the Quarterly Journal of the Royal Meteorological Society, volume xxx, 
No. 132, October, 1904, Prof. A. Lawrence Rotch has described an instru- 
ment for obtaining the true direction and velocity of the wind at sea aboard 
a moving vessel. If a line A B represents the wind due to the motion of a 
steamer in an opposite direction, and A C the direction of the wind relative 
to the vessel as shown by the drift of its smoke, then, by measuring the 
angle D B A that the true wind makes with the vessel — which is easily done 
by watching the wave crests as they approach it — we obtain the third side, 
BC, of the triangle. This represents, in direction and also in length, on the 
scale used in setting off the speed of the ship, the true direction of the wind 
relative to the vessel and also its true velocity. The method fails when the 
wind direction coincides with the ship’s course and becomes inaccurate 
when the angle between them is small. 


CALCULATION OF THE MEAN DIRECTION OF THE WIND BY LAMBERT’S 
FORMULA. 


Lambert’s formula for the eight principal points of the compass is 


_E-W+(NE+ SE — NW — SW) cos 45° 
an = eS (NE + NW — SE — SW) cos 45° 


a is the angle of the resultant wind direction with the meridian. ; 
E, NE, N, etc., represent the wind movement from the corresponding 
directions East, Northeast, North, etc. In practice, instead of taking the 
total wind movement, it is often considered sufficient to take as propor- 
tional thereto the number of times the wind has blown from each direction, 
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which is equivalent to considering the wind to have the same mean velocity 
for all directions. 

If directions are observed to sixteen points, half the number belonging 
to each extra point should be added to the two octant points between which 
it lies; for example, NNE = 6 should be separated into N = 3 and NE = 
3; ESE = 4, into E =2 and SE = 2. The result will be approximately 
identical with that obtained by using the complete formula for sixteen 


points. 


Taste 40. Multiples of cos 45°; form for computing the numerator and de- 
nominator. 


Taste 41. Values of the mean direction (a) or its complement (90° — @). 

Table 40 gives products of cos 45° by numbers up to 209, together with 
a form for the computation of the numerator and denominator, illustrated 
by an example. The quadrant in which a lies is determined by the following 
rule: 

When the numerator and denominator are positive, a lies between 
N and £. 

When the numerator is positive and the denominator negative, a lies 
between S and E£. 

When the numerator and denominator are negative, a lies between 
Sand W. 

When the numerator is negative and the denominator positive, a lies 
between NV and W. 

Table 41! combines the use of a division table and a table of natural 
tangents. It enables the computer, with the numerator and denominator 
of Lambert’s formula (computed from Table 40) as arguments, to take out 
directly the mean wind direction a or its complement. 

The top argument consists of every fifth number from Io to 200. 

The side argument is given for every unit from 1 to 50 and for every 
two units from 50 to 150. Tabular values are given to the nearest whole 
degree. 


Rule for using the table: 

Enter the table with the larger number (either numerator or denomi- 
nator) as the top argument. 

If the denominator be larger than the numerator, the table gives a. 

If the denominator be smaller than the numerator, the table gives 
go° — a, 

a is measured from the meridian in the quadrant determined by the 
rule given with Table 4o. 


1 From Hand-book of Meteorological Tables. By H. A. Hazen. Washington, 1888. A 
corrected copy of the table was kindly furnished by the author. 
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Example: 
tana = — 43 | 
Table 41 gives 90° — a = 32° 
a= 558° VW 


Nore. — If the numerator and denominator both exceed 150 or if either exceeds 200, 
the fraction must be divided by some number which will bring them within the limits of 
the table. The larger the values, provided they are within these limits, the easier and more 


: - lS 
accurate will be the computation. For example, let tana = ——. The top argument is 


— 150 


not given for 18, but if we multiply by 5 or 10 and obtain or , the table gives, 
70 


140 
without interpolation, 90° — a = 38° anda = N 52° W. 


GRADIENT WINDS. 


When the motions of the atmosphere attain a state of complete equilib- 
rium of flow under definite systems of pressure gradients, the winds blow 
across the isobars at small angles of inclination depending upon the retard- 
ing effects of friction. At the surface of the earth friction is considerable and 
the angle across the isobars is often great. In the free air, however, the 
friction is small, and for some purposes may be disregarded entirely. Un- 
der an assumption of complete equilibrium of motion and frictionless 
flow the winds will blow exactly parallel to the isobars, — that is, perpen- 
dicular to the gradient which produces and sustains the motion. Such 
winds are called gradient winds. The anomalous condition of flow of terres- 
trial winds perpendicular to the moving force is the result of the modifica- 
tions of atmospheric motions due to the deflective influence of the earth’s 
rotation, and to that other influence due to the inertia reaction of matter 
when it is constrained to move in a curved path, and commonly called cen- 
trifugal force. The equations for gradient wind motions have long been 
known to meteorologists from the work of Ferrel and others, and may be 
written in the following form: 

For Cyclones 


Var Vursintg +2? - o sing | (1) 
For Anticyclones 
V= | w sing An ee ar (2) 


In C. G.S. Units, V = velocity of the gradient wind in centimeters per 


‘second; 7 = radius of curvature of isobars in centimeters; AP = pressure 


a“ 


> 


gradient in dynes per square centimeter per centimeter; p= density of air 
in grams per cubic centimeter; # = angular velocity of the earth’s rotation 


XXVIii INTRODUCTION. 


, and ¢ = latitude. In the Northern Hemisphere the 


27 
per second = 
86164 


winds gyrate counterclockwise in cyclones and clockwise in anticyclones. 
These gyrations are in the reversed direction each to each in the Southern 


Hemisphere. 


AW od 
In equation (2) the values of V are imaginary for values of —— greater 


pr 
; Eanes é AP 
than w?sin?¢. The equality nae w? sin? ¢, or ry = ————— defines and 
pr pw? sin? 


fixes an isobar with minimum curvature in anticyclones. Winds cannot 
flow parallel to the isobars within this critical isobar. For this isobar the 
Lk? 

pw sing 
dient and for an isobar with the same curvature in a cyclone the gradient 
velocity is V; = V, (“2 —1) =0.414 V,. 

When the isobars are parallel straight lines, a condition very often closely 
realized in nature, y= o and the gradient winds have the value given by 
either (1) or (2) after squaring, namely, 


AW ee 
2pusing 2 


gradient wind has its maximum value V, = . For the same gra- 


V,=0= V,= V~. 


For practical units equation (1) becomes : 
Units of 


pressure. 


eae sin? @ + ia 47 07292 sin 6| (I) (Millibars) 


Viet Aaa sin? ¢ + saa 07292 sing | (II) (Millimeters) 


1.6 : 
aWeesony sin? @+ ae — .26252 sin 6 | (III) (Inches) 


V = velocities in meters per second in (I) and (II) and in miles per 
hour in (III). 

R = radius of curvature of isobar (wind path) in kilometers in (I) and 
(II) and in miles in (III). 

The gradient is to be deduced from isobars drawn for pressure inter- 


vals of 1 millibar in (I), 1 millimeter in (II) and — inch in (III): d, is the 
10 : 


perpendicular distance between isobars (as above defined) in kilometers in 
(I) and (II), and in miles in (III). 
p = density of air = grams per cubic centimeter in all cases. 
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a Beir 
ee (IV) Tain) (VI) (Millibars) 
sis isin’ (V) and R= Son (VIII) (Millimeters) 
cae adantg 1X) (Inches) 


Radius of critical curvature and velocities of gradient winds for frictionless 
motion 1n Highs and Lows. 


Taste 42. English Measures. TABLES 42, 43. 
Taste 43. Metric Measures. 


These tables give the radius of curvature of the critical isobar in anti- 
cyclones, computed from the equation 
Ait a 
pw” sin? ¢’ 


R, = 


the velocity of the wind on this isobar, computed from the equation 


ral 
pw sin re 


a= 


the velocity of the wind on a straight isobar, computed from the equation 


AP 
eae Ye 
the velocity of the wind in a cyclone having the same gradient as the anti- 
cyclone, and on an isobar having a radius of curvature equal to R,, com- 


puted from the equation 
Ve =Vi W/ 2 —3)- = 0.414 V, 
Table 42, English measures, gives values of R,, in miles, and of V, 
High, V,, and V Low, in miles per hour. The side argument is the latitude 


for 10°, and at 5° intervals from 20° to 90°, inclusive. The top argument, 
d, is the perpendicular distance in miles between isobars drawn for pressure 


I ; ; 
intervals of — inch. For values of d one tenth as great as given in the 
10 


_ heading of the table the values of R,, V, High, V,, and V Low are increased 


aes: 


tenfold. : 
Table 43, metric measures, gives values of R, in kilometers, and of 


V, High, V,, and V Low, in meters per second. The side argument is the 
same as in Table 42. The top argument, d, is the perpendicular distance 
in kilometers between isobars drawn for pressure intervals of 1 millimeter. 


- For values of d one tenth as great as given in the heading of the table the 


values of R,, V, High, V,, and V Low are increased tenfold. 
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REDUCTION OF TEMPERATURE TO SEA LEVEL. 


Taste 44. English Measures. 


Taste 45. Metric Measures. 

These tables give for different altitudes and for different uniform rates 
of decrease of temperature with altitude, the amount in hundredths of a 
degree Fahrenheit and Centigrade, which must be added to observed tem- 
peratures in order to reduce them to sea level. 

The rate of decrease of temperature with altitude varies from one 
region to another, and in the same region varies according to the season and 
the meteorological conditions; being in general greater in warm latitudes 
than in cold ones, greater in summer than in winter, and greater in areas 
of falling pressure than in areas of rising pressure. For continental plateau 
regions, the reduction often becomes fictitious or illusory. The use of the 
tables therefore requires experience and judgment in selecting the rate of 
decrease of temperature to be used. Much experimental work is now in 
progress with kites and balloons to determine average vertical gradients. 
It must be remembered that the tables here given are not tables giving the 
data as recently determined for various elevations. 

The tables are given in order to facilitate the reduction of temperature 
either upward or downward in special investigations, but the reduction 
is not ordinarily applied to meteorological observations. 

The tables, 44 and 45, are computed for rates of temperature change 
ranging from 1° Fahrenheit in 200 feet to 1° Fahrenheit in 900 feet, and 
from 1° Centigrade in 100 meters to 1° Centigrade in 500 meters; and for 
altitudes up to 5000 feet and 3000 meters respectively. 

Example, Table 44. 


Observed temperature at an elevation of 2,500 feet, 52°5 F. 
Reduction to sea level for an assumed decrease in tem- 

perature of 1° F. for every 300 feet, + 83 
Temperature reduced to sea level, 60.8 F. 

Example, Table 45. 

Observed temperature at an elevation of 500 meters, 125 a 
Reduction to sea level for an assumed decrease in tempera- 

ture of 1° C. for every 200 meters, ++ 2°85 
Temperature reduced to sea level, 15°0 C. 
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REDUCTION TO A STANDARD TEMPERATURE OF OBSERVATIONS MADE WITH 
MERCURIAL BAROMETERS HAVING BRASS SCALES. 


The indicated height of the mercurial column in a barometer varies not 
only with changes of atmospheric pressure, but also with variations of the 
temperature of the mercury and of the scale. It is evident therefore that if 
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the height of the barometric column is to be a true relative measure of 
atmospheric pressure, the observed readings must be reduced to the values 
they would have if the mercury and scale were maintained at a constant 
standard temperature. This reduction is known as the reduction for tem- 
perature, and combines both the correction for the expansion of the mercury 
and that for the expansion of the scale, on the assumption that the attached 
thermometer gives the temperature both of the mercury and of the scale. 

The freezing point is universally adopted as the standard temperature 
of the mercury, to which all readings are to be reduced. The temperature 
to which the scale is reduced is the normal or standard temperature of the 
adopted standard of length. For English scales, which depend upon the 
English yard, this is 62° Fahrenheit. For metric scales, which depend upon 
the meter, it is o° Centigrade. As thus reduced, observations made with 
English and metric barometers become perfectly comparable when con- 
verted by the ordinary tables of linear conversion, viz: inches to milli- 
meters and millimeters to inches (see Tables 9, 10), for these conversions 
refer to the meter at c° Centigrade and the English yard at 62° Fahrenheit. 

Prof. C. F. Marvin in the Monthly Weather Review for July, 1898, has 
pointed out the necessity of caution in conversion of metric and English 
barometer readings: 


Example: 


Attached thermometer, 25.4 C. 
Barometer reading, 762.15 mm. 


If the temperature is converted to Fahrenheit = 77°7 and the reading 
to 30.006 in., the temperature correction according to table 47 would be 
—0.133 inch and the reduced reading 29.873. This would be erroneous. The 
correct conversion is found by taking the correction corresponding to 25.4 C. 
and 762 mm., 7.e., — 3.15 mm., which givesa corrected reading of 759 mm., 
and converted into inches gives 29.882 which is the correct result. 

Professor Marvin further remarks that circumstances sometimes arise 
in which a Centigrade thermometer may be used to determine the tem- 
perature of an English barometer, or a Fahrenheit attached thermometer 
may be used with a metric scale. In all such cases the temperature must be 
brought into the same system of units as the observed scale reading before 
corrections can be applied, and the observed reading must then be cor- 

rected for temperature before any conversion can be made. 
| With aneroid barometers corrections for temperature and instrumental 
error must be determined for each instrument. 

The general formula for reducing mercurial barometers with brass scales 


to the standard temperature is 


. m (t —T)—1(t - 8) 
C=-8 I + m (t — T) i) 


Lise 
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in which C = Correction for temperature. 
B = Observed height of the barometric column. 
t = Temperature of the attached thermometer. 
T = Standard temperature of the mercury. 
m = Coefficient of expansion of mercury. 
1 = Coefficient of linear expansion of brass. 
= Standard temperature of the scale. 
The accepted determination of the coefficient of expansion of mercury 
is that given by Broch’s reduction of Regnault’s experiments, viz: 


m (for 1° C.) = 10° (181792 + 0.175¢ + 0.03511627). 
As a sufficiently accurate approximation, the intermediate value 
m = 0.0001818 


has been adopted uniformly for all temperatures in conformity with the 
usage of the International Meteorological Tables. 

Various specimens of brass scales made of alloys of different com- 
position show differences in their coefficients of expansion amounting to 
eight and sometimes ten per cent. of the total amount. The Smithsonian 
Tables prepared by Prof. Guyot were computed with the average value 
lL (for 1° C.) = 0.0000188; for the sake of uniformity with the International 
Meteorological Tables, the value 


lL = 0.0000184 


has been used in the present volume. For any individual scale, either value 
may easily be in error by four per cent. 

A small portion of the tables has been independently computed, but the 
larger part of the values have been copied from the International Meteoro- 
logical Tables, one inaccuracy having been found and corrected. 


Taste 46. Reduction of the barometer to standard temperature — English 
measures. 


For the English barometer the formula for reducing observed readings 
to a standard temperature becomes 
m (t — 32°) — 1 (t — 62°) 
T= mm: (¢ 232°) 
in which B = Observed height of the barometer in English inches. 
¢ = Temperature of attached thermometer in degrees Fahrenheit. 


C=-B 


m = O.0001818 X : = O.OOOIOI 


1 = 0,0000184 X : = 0.0000102 
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The combined reduction of the mercury to the freezing point and of 
the scale to 62° Fahrenheit brings the point of no correction to approxi- 
mately 28.5 Fahrenheit. For temperatures above 28°5 Fahrenheit, the cor- 
rection is subtractive, and for temperatures below 28.5 Fahrenheit, the 
correction is additive, as indicated by the signs (+) and (—) inserted 
throughout the table. 

d The table gives the corrections for every half degree Fahrenheit from 
fe) to 100°. The limits of pressure are 19 and 31.6 inches, the corrections 
being computed for every half inch from 19 to 24 inches, and for every two- 
tenths of an inch from 24 to 31.6 inches. 


Example: 
Observed height of barometer = 29.143 
Attached thermometer, 54°5 F. 
Reduction for temperature = — 0.068 
Barometric reading corrected for temperature = 29.075 
TABLE 47. 


Taste 47. Reduction of the barometer to standard temperature — Metric 
measures. 


For the metric barometer the formula for reducing observed readings 
to the standard temperature, 0° C., becomes 


(m — Dt 


Coat Yas 


in which C and B are expressed in millimeters and ¢ in Centigrade degrees. 
= 0,0001818; 1 = 0.0000184. 

In the table, the limits adopted for the pressure are 440 and 795 milli- 
meters, the intervals being 10 millimeters between 440 and 600 millimeters, 
and 5 millimeters between 600 and 795 millimeters. 

The limits adopted for the temperature are 0° and + 35-8, the inter- 
vals being 0°5 and 1-0 from 440 to 560 millimeters, and 0-2 from 560 to 
795 millimeters. 

For temperatures above 0° Centigrade the correction is negative, and 
hence is to be subtracted from the observed readings. 

For temperatures below 0° Centigrade the correction is positive, and 
from 0° C. down to — 20° C. the numerical values thereof, for ordinary baro- 
metric work, do not materially differ from the values for the correspond- 
ing temperatures above 0° C. Thus the correction for — 9° C. is numeri- 


cally the same as for + 9° C. and is taken from the table. In physical work 


a 


rs 


atl 


of extreme precision, the numerical values given for positive temperatures 
may be used for temperatures below o° C. by applying to them the follow- 


ing corrections: 


XXXIV INTRODUCTION. 


Corrections to be applied to the tabular values of Table 47 in order to use them 
when the temperature of the attached thermometer is below 0° Centigrade. - 


PRESSURE IN MILLIMETERS. 
Temper- 

ature 

450 500 550 600 650 700 750 800 
C mm. mm mm. mm mm. mm. mm. mm 
— {° 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
= © foe) foe) .00 fore) fee) fore) .00 .00 
, 
Silo) 0.00 0.00 0.00 0.00 0.00 +0.01 + 0,01 |+-0.02 
II 00 tole) .00 (ole) +0.01 or oI oI 
12 fole) foe) .00 +0.01 ol oI oI oI 
13 00 fore) +0.01 ol oI ol oI oI 
TA) fore) +0.01 .OI ol oI oI ol oI 
05 +oo1 +oo1 +0.01 +0.01 +0.01 +0.01 =+-0:01, 90:08 
16 or or or .O1 or or or ol 
17 oI ol oI OI or or ol 02 
18 OL or or .OT oI oI oI oy 
= 19 OL Or oI OI oI oI o2 o2 
30 +0.01 +0.01 +0.01 +0.01 +0.01 + 0.02 +0.02 |+0.02 
21 OI ol or .02 02 02 02 02 
22 OI or 02 1o2 02 02 02 02 
23 Or 02 02 .02 02 02 02 02 
=O or 02 02 .02 02 02 02 03 
[= 
Example: 


Observed height of barometer, 763.17": Temperature of the attached 
thermometer, — 12° C. 


Numerical value of the reduction for + 12° C. =-- . 150 
Correction for temperature below 0° C. =-+ 0.01 
Reduction for — 12° C. =-+ 1.51 
Observed height of barometer = 763.17 
Barometer corrected for temperature = 764.68 


REDUCTION OF THE MERCURIAL BAROMETER TO STANDARD GRAVITY. 


TABLES 48, 49, 50. 

The mercurial barometer does not directly measure the atmospheric 
pressure. The latter is proportional to the weight of the mercurial column, 
and also to its height after certain corrections have been applied. Since 
the height of the barometric column is easily measured, by common con- 
sent the pressures are expressed in terms of this corrected height. 

The observed height of the barometer changes with the temperature 
of the mercury as already shown, and also with the variations in the value 
of gravity, as well as with the pressure. Therefore, to obtain a height that 
shall be a true relative measure of the atmospheric pressure, the observed 


— 
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height of the mercurial column must not only be reduced to what its height 
would be if at a standard temperature, but also to what it would be at a 
standard value of gravity. 

As stated on page xviii, the standard value of gravity adopted is 980.665 
dynes. At the time of its adoption this value was assumed to apply for 
“latitude 45° and sea-level” on the basis of the absolute determination of 
g at the International Bureau by Defforges, 1887-1890 (Procés-Verbaux, 
Comité Inter. d. Poids et Mesures, 1887, pp. 27-28, 86; 1891, p. 135). 

More recent determinations,! based upon numerous measurements 
in all parts of the world, and assuming a certain ideal figure for the earth, 
give for the mean value of g at latitude 45° and sea level the value 980.621 
dynes. This differs from the standard value by 0.044 dyne. Departures 
of this magnitude from the mean sea-level gravity of a given latitude are 
frequently encountered, and in some cases surpassed. They are attributed 
to topography and isostatic compensation, and to gravity anomalies. For 
example, according to Bowie,? at Pikes Peak, Colo., the correction for 
topography and compensation is + 0.187 dyne, while the gravity anomaly? 
is +0.021 dyne, giving a total gravity departure of + 0.208 dyne. Also, 
at Seattle, Wash., from the mean of measurements at two stations, the cor- 
rection for topography and compensation is — 0.19 dyne ‘ and the grav- 
ity anomaly is — 0.093 dyne,® giving a total gravity departure of — 0.112 
dyne. The gravity departure at Pikes Peak is sufficient to cause the barom- 
eter to read 0.004 inch or 0.10 mm. low, while the departure at Seattle is 
sufficient to cause the barometer to read 0.003 inch or 0.09 mm. high, as 
compared with what the readings would have been with gravity at normal 
intensity for the latitudes of the respective stations. 

From the foregoing it is evident that the value of local gravity, g), at 
the observing station must be determined before the barometer reading 
can be accurately reduced to standard gravity. In many cases, and espe- 
cially at sea, it is not practicable to measure g). In the United States its 
value may frequently be determined with sufficient accuracy in the follow- 


_ ing manner: 


(1) Compute g,, mean gravity at sea level for the latitude of the sta- 
tion, from the equation ° 
£6 = 978.039 (I + 0.005294 sin? — 0.000007 sin? 24), 
= 980.621 (I — 0.002640 cos 2¢ + 0.000007 cos? 2¢) 
(2) Correct gy for altitude by the equation ’ 
c (dynes) = — 0.0003086 h (meters), or 
c (dynes) = — 0.000094 h (feet), 


1 Investigations of gravity and isostasy, by William Bowie. U.S. Coast and Geodetic 


Survey, Special Publication No. 40, 1917, p. 134. : 
2 Ge. cit. p. 50. 3 Op. cit. p. 59. 4 Op. cit. p. 50. 5 Op. cit. p. 59. 
6 Bowie, op. cit. p. 134. 7 Bowie, op. cit. p. 93. 
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where h is the altitude of the station above sea level. 


(3) Correct g, for gravity anomaly.’ 
(4) Finally, gs is to be corrected for topography and isostatic com- 


pensation.? 


Example: 


To determine the value of local gravity g, at the Weather Bureau 
Office, Atlanta, Ga., latitude 33° 45’ N., longitude 84° 23’ W., 
height of barometer above sea level, 1218 feet. 

From Table 83, mean sea level gravity for lat- 


itude 33° 45’ = 979.631 dynes. 
Correction for height of barometer 

(—0.000094 X 1218) == | O, DIA ae 
Correction for gravity anomaly, =—- 0.023 “ 
Correction for topography and compensation =-+ -o014 9 
Local gravity at Weather Bureau Office, Atlanta, 

Ga. = 979.508 dynes. 


Having determined g, the reduction of barometer readings to stan- 
dard gravity is easily and accurately accomplished by multiplying by the 
ratio g,;/g, or by applying a correction to the barometer reading, other- 


wise corrected, derived from the expression (gi — 8) B. With g, < g the 
g 
correction is to be subtracted; with g, > g the correction is to be added. 


In general, sufficient accuracy will be attained by computing the gravity 


correction for a station once for all from the equation C = B, gi: = 8) : 


in which B, is the normal station barometer pressure, and C is expressed 
in the same units as B,,. 

TaBLe 48 gives corrections to reduce barometer readings to standard — 
gravity. The top argument is the barometer reading. The side argument 
is the difference, g,; — g, for each tenth of a dyne up to 4.0 dynes. The 
relation is a linear function of both g; — g and B, and for barometer read- 
ings 10 or 100 times greater than those given in the argument the correc- 
tion may be obtained by removing the decimal point in the tabulated val- 
ues one or two places, respectively, to the right. The correction obtained 
will expressed in the same units as the barometer reading to be cor- 
rected. 


1 In most cases the gravity anomaly may be obtained from Bowie’s paper, op. cit., figure 
Il. 
2 In some cases this correction may be obtained from Bowie’s paper, op. cit., pp. 50-52 
5 PD: , 


but in many cases, and especially in mountainous districts, it must be separately computed 
for each station. 
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Example 1. 


The barometer reading corrected for temperature is 29.647 inches, 
and the local value of gravity is 978.08. The difference, Ones 
= — 2.585. From the table, 


the correction for a barometer reading of 20 inches = — 0.0527 in. 
the correction for a barometer reading of 9 inches = — 0.0237 in. 
the correction for a barometer reading of 0.65 inches = — 0.0017 in. 
Correction for a barometer reading of 29.65 inches =— 0.078 in. 
Corrected barometer reading = 29.647 in. — 0.078 in. = 29.569 in. 


Example 2. 


The barometer reading reduced to 0° C. is 637.42 mm., and the local 
value of gravity is 981.51. The difference, g, -g =+0.845. From 
the table, 


the correction for a barometer reading of 600 mm. = +0.517 mm. 
the correction for a barometer reading of 30 mm. = + 0.026 mm. 
the correction for a barometer reading of 7 mm. = +0.006 mm. 
Correction for a barometer reading of 637.4 mm. = +0.55 mm. 
Corrected barometer reading = 637.42 + 0.55 = + 637.97 mm. 


In the case of barometer readings made at sea, and also at some land 
stations, it is not practicable to determine local gravity with greater ac- 
curacy than it can be computed from the equations for variation with lati- 
tude and altitude given above. The reduction to standard gravity, accord- 
ingly, consists of two parts —a correction for altitude, and a correction 
from the computed sea-level gravity for the latitude of the station to stan- 
dard gravity. The first part of the correction, or the correction for altitude, 

may be computed once for all from the expression c = — 0.0003086 h B,, 
(metric measures), or c = — 0.000094 h B,, (English measures), and is usually 

*combined with the reduction of the barometer to sea level or to some other 

reference plane. The second part has heretofore consisted of a correction for 
the difference between the mean value of gravity for the latitude of the 
station and for latitude 45°; and, in accordance with the equation given 
above, it may be derived from the expression 


(— 0.002640 cos 2 ¢ + 0.000007 cos’ 2 ¢) B 
_where ¢ is the latitude of the station, and B is the barometer reading. The 
value of the ratio 24°—= = 2———___>~—_* =— 0.000045. There- 
fore, the expression for the gravity correction becomes 
( — 0.00264 cos 2¢ + 0.000007 cos? 2¢ — 0.000045) B 


, Taste 49 (English measures) gives the corrections in thousandths of 
an inch for every degree of latitude and for each inch of barometric pres- 
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sure from 19 to 30 inches, to reduce barometer readings to standard grav- 
ity, computed from the equation 


C = (— 0.00264 cos 2 ¢ + 0.000007 cos? 2 ¢ — 0.000045) B 


Taste 50 (metric measures) gives the same corrections in hundredths 
of a millimeter for each 20 millimeters barometric pressure from 520 to 780 
millimeters. 
Example: 
Barometric reading (corrected for temperature) at latitude 
63°55’; = 27.434 inches 
Correction to standard gravity, Table 49, 0.043 inches 


I 


Barometer reduced to standard gravity, = 27.477 inches 


The adoption of this new value for standard gravity may require a 
slight correction to old barometric records in order to make the entire series 
of readings homogeneous. The amount of this correction will be the differ- 
ence between the gravity correction computed by these new tables and by 
the old tables. 


Example: 


Seattle, Wash., Lat. 47° 38’ N. Long. 122° 20’ W., height of barometer 
above sea level 125 feet, normal station barometer 29.89 inches. 


gs (Table 83) = 980.859 dynes. 
Correction for height (—0.000094 X 125) =— o12 “ 
Correction for topography and compensation =— og 
Correction for gravity anomaly =-— ‘O03 aA 
Value of local gravity 980.735 dynes. 


Correction to reduce barometer readings to standard gravity, 
980.735 — 980.665 
980.665 

tion to old records = 0.002 in. — 0.007 in. = — 0.005 in. 
For correcting back records of readings at sea, or at any place where 
the value of local gravity cannot be determined, the correction is equal to 


B, =+ 0.002 inch. Old correction, + 0.007; correc- 


-_ 980.599 — 980.66 ‘ 
the ratio sr aiate ic wee B = — 0.000067 B. The corrections are as 
follows: 
Barometer reading. Correction. 
From 7 to 22 inches — 0.001 in. 
From 23 to 32 inches — 0.002 in. 
From 380 to 520 mm. — 0.03 mm. 
’ From 530 to 670 mm. — 0.04 mm. 


From 680 to 820 mm. — 0.05 mm. 
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THE HYPSOMETRIC FORMULA AND ITS CONSTANTS. 


The fundamental formula for reducing the barometer to sea level and 
for determining heights by the barometer is the original formula of Laplace, 
amplified into the following form — 


zone (a) +) (v4 
(1) are) I —0.3785 ei g oe R ca 


or, where g;, the value of local gravity is unknown, 


(2) Z=K (1+a6) (a aed cos 26h’ cos? g-C)(14 =) log £2 
1013705 


R b 
in which h = Height of the upper station. 
h, = Height of the lower station. 
Z=h — ho. 


pb = Atmospheric pressure at the upper station. 
p. = Atmospheric pressure at the lower station.’ 
R = Mean radius of the earth. 
@ = Mean temperature of the air column between the alti- 
tudes h and hg. 
e = Mean pressure of aqueous vapor in the air column. 
b = Mean barometric pressure of the air column. 
¢@ = Latitude of the stations. 
K = Barometric constant. 
a = Coefficient of the expansion of air. 
and k’ = Constants depending on the figure of the earth. 
C = Constant = the ratio oo 
g = standard value of gravity = 980.665 dynes. 
g, = Local value of gravity. 


The pressures p, and p are computed from the height of the column of 
mercury at the two stations; the ratio me of the barometric heights may be 
substituted for the ratio 2 , if B, and B are reduced to the values that would 


be measured at the same temperature and under the same relative value 
of gravity. 

The correction of the observed barometric heights for instrumental 
temperature is always separately made, but the correction for the variation 
of gravity with altitude is generally introduced into the formula itself. 

If B,, B represent the barometric heights corrected for temperature 


only, we have the equation 
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u being a constant depending on the variation of gravity with altitude 
mv 


(Z = 0.000003) and 
ae Zaye 
Le = log = FP + log (1 1443) 
Since Be is a very small fraction, we may write 
R 
HL Te Be Ee 
Nap. log (: ah uz) ne. and log (: at im) = R M, 
M being the modulus of common logarithms. 


By substituting for Z its approximate value Z = K log = we have 
log (1 +4) = HX M log 


With these substitutions the barometric formula becomes 
I Bo 21 et 
Z= pee 
(1) K (1 + 08) (Ta) (1 + BBN + AS 5) x 
(: le ue z M) log 22, or 


(2) Z=K(1+a8) ere (1+k.0c0s26—k' cos?2¢+C) (x+ ax 
I — 0.378: 


78; 
wk By. 
(«+ R M) log B 
As a further simplification we shall put 
B = 0.378, y = kcos2¢ — k’ cos?2¢+C and 7 = ue M, 


and write for the second form, (2), the formula — 
Z= K (1 + a8) (4 3) +9) (14 +A ®) (+ n) loge. 


Values of the constants. — The barometric constant K is a complex 
quantity defined by the equation 


_AXB, 
jects 


B,, is the normal barometric height of Laplace, 760 mm. 

A is the density of mercury at the temperature of melting ice. The 
value adopted by the International Meteorological Committee, and which 
has been employed in previous editions of these tables is A = 13.5956. The 
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most probable value, taking into account the recently determined relation 
between the liter and the cubic decimeter,! is as already stated, A = 13.5951 
and this value is here adopted. 

6 is the density of dry air at o°C under the pressure of a column of mer- 
cury B,, at the sea level and under standard gravity. The value adopted 
by the International Bureau of Weights and Measures for air under the 
above conditions and free from CO, is 6 = 0.0012928 grams per cubic 
centimeter.? This is in close agreement with the value (6 = 0.00129278) 
used in previous editions of these tables. For air containing 4 parts in 10000 
of CO, it gives a density of 0.00129307, and for air containing 3 parts in 
10000 of CO,, the proportion adopted by Hann,? it gives a density of 
0.00129301. Therefore, the value adopted for the density of air containing 
an average amount of CQ, is 

6 = 0.0012930 
M (Modulus of common logarithms) = 0.4342945. These numbers 
give for the value of the barometric constant 
K = 18400 meters. 
For the remaining constants, the following values have been used: 
a = 0.00367 for 1° Centigrade. (International Bureau of Weights and 
Measures: Travaux et Mémoires, t. I, p. A. 54.) 
X =k cos 2¢ — k’ cos? 26 + C = 0.002640 cos 2¢ — 0.000007 cos? 26 + 
0.000045 ' 
R = 6367324 meters. (A. R. Clarke: Geodesy, 8°, Oxford, 1880.) 


x pKM 
R 
pp. 17 and 393.) 


= 0.002396. (Ferrel: Report Chief Signal Officer, 1885, pt. 2, 


TABLES 51, 52, 53, 54, 55. 
THE DETERMINATION OF HEIGHTS BY THE BAROMETER. 


TaBLes 51, 52,53, 54,55. 
English Measures. 


Since a barometric determination of the height will rarely be made at 
a place where g; is known, the discussion which follows will be confined to 
the second form of the barometric formula developed in the preceding sec- 
tion (see page xxxix). For convenience in computing heights it is arranged 
in the following form: 
Z = K (log B, — log B)| (1 + a8) 
(1 + B) 
(1+ kcos2¢ — k’ cos?2$+C) (1+7) 


( vi Z +? *:) 


: = 

; 1 Comptes Rendus, Quatriéme Conférence Générale Poids et Mesures, 1907, pp. 60-61. 

2 Leduc, I.c 3 Lehrbuch der Meteorologie, dritte Auflage, 1915, s. 5. 
’ owe 
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in which K (log B, — log B) is an approximate value of Z and the factor: 
in the brackets are correction factors depending respectively on the ait 
temperature, the humidity, the variation of gravity with latitude, the 
variation of gravity with altitude in its effect on the weight of mercury in 
the barometer, and the variation of gravity with altitude in its effect on the 
weight of the air. With the constants already given, the formula becomes 
in English measures: 


Z (feet) = 60368! (log B, —log B) | [1+ 0.002039 (@ — 32°)] 
(1+ 8) 
(1+ 0.002640 cos 2 ¢ — 0.000007 cos? 2¢ 
+ 0.000045) (I + 0.00239) 


(1 ine -s 3) 


In order to make the temperature correction as small as possible for 
average air temperatures, 50° F. will be taken as the temperature at which 
the correction factor is zero. This is accomplished by the following trans- 
formation: 


I + 0.002039 (@ — 32°) = [1 + 0.002039 (8 — 50°)][1 + 0.0010195 X 36°]. 


The second factor of this expression combines with the constant, and 
gives 60368 (I + 0.0010195 X 36°) = 62583.6. 
The first approximate value of Z is therefore 


62583.6 (log B, — log B). 


In order further to increase the utility of the tables, we shall make a 
further substitution for log B, — log B, and write 


62583.6 (log B,— log B) = 62583.6 (tog “39 — log 32 2), 


Taste 51 contains values of the expression 


29-9 
B 


for values of B varying by intervals of 0.01 inch from 12.00 inches to 30.90 
inches. ; 

The first approximate value of Z is then obtained by subtracting the 
tabular value corresponding to B, from the tabular value corresponding to 
B (B and B, being the barometric readings observed and corrected for 
temperature at the upper and lower stations respectively). 


62583.6 log == 


TasLe 52 gives the temperature correction 
Z X 0.002039 ( 8 — 50°). 


1 In accordance with the relation between the meter and the foot given on p. xix, thi 
constant should be 60367. (See Table 14.) 


BAROMETRICAL TABLES. xlii 


The side argument is the mean temperature of the air column (6) given 
for intervals of 1° from 0° to 100° F. The top argument is the approximate 
difference of altitude Z obtained from Table 51. 

For temperatures above 50° F., the correction is to be added, and for 
temperatures below 50° F., the correction is to be subtracted. It will be 
observed that the correction is a linear function of Z, and hence, for exam- 
ple, the value for Z = 1740 is the sum of the corrections in the columns 
headed 1000, 700, and 4o. 

In general, accurate altitudes cannot be obtained unless the tempera- 
ture used is freed from diurnal variation. 

TasBLe 53 gives the correction for gravity, and for the effect of the vari- 
ation of gravity with altitude on the weight of the mercury. When alti- 
tudes are determined with aneroid barometers the second factor does not 
enter the formula. In this case the effect of the latitude factor can be ob- 
tained by taking the difference between the tabular value for the given lati- 
tude and the tabular value for latitude 45° 29’. The side argument is the 
latitude of the station given for intervals of 2°. The top argument is the 
approximate difference of height Z. 

TasBe 54 gives the correction for the average humidity of the air at 
different temperatures. In evaluating the humidity factor as a function 
of the air temperature, the tables given by Prof. Ferrel have been adopted 
(Meteorological researches. Partiu.— Barometric hypsometry and reduction 
of the barometer to sea level. Report, U.S. Coast Survey, 1881. Appendix 
10.) These tables by interpolation, and by extrapolation below o°F., give 
the following values for 6: 

For Fahrenheit temperatures, 


| 
6 B C) B 6 B 0 B 
F i i; F 
—20° 0.00008 10° 0.00104 Bbc 0.00267 62° 0.00724 
—16 .00020 12 | -OOTII 38 .00293 64 .00762 
—I2 .00032 14 .00118 40 .003 22 66 .00801 
— 8 -00044 16 .001 26 42 .00353 68 .00839 
13 -00134 44 .00386 70 .00877 
— 6 0.00050 20 .00143 46 .00421 72 .009T4. 
—4 .00056 ap .00153 48 00458 
— 2 .00062 24 .00163 50 .00496 76 0.00990 
fe) .00008 26 .0O174 52 00534 80 .01005 
4a ee .00075 28 .00187 54 .00572 84 -OLI4I 
4 .0008 2 30 .00203 56 .00010 88 .O1217 
6 .00089 32 .00222 58 .00048 92 .01203 
8 .00096 34 .00243 60 00686 - 96 .01369 
ee ee ee 


This correction could have been incorporated with the temperature 
factor in Table 52, but it is given separately in order that the magnitude 


of the correction may be apparent, and in order that, when the actual hu- 


es 
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midity is observed, the correction may be computed if desired, by the ex- 


pression 
e 
Z (0.378 4) 


where e is the mean pressure of vapor in the air column, and 6 the mean 
barometric pressure. 

The side argument is the mean temperature of the air column, varying 
by intervals of 2° from — 20° F. to 96° F., except near the extremities of the 
table where the interval is 4°. The top argument is the approximate differ- 
ence of altitude Z. 

Tas.e 55 gives the correction for the variation of gravity with altitude 
in its effect on the weight of the air. The side argument is the approximate 
difference of altitude Z, and the top argument is the elevation of the lower 
station ho. 

The corrections given by Tables 53, 54, and 55 are all additive. 


Example: 


Let the barometric pressure observed, and corrected for temperature, 
at the upper and lower stations be, respectively, B = 23.61 and 
B, = 29.97. Let the mean temperature of the air column be 35° 
F., and the latitude 44° 16’. To determine the difference of height. 


; Feet 

Table 51, argument 23.61, gives 6420 
Table 51, 4 20:07.) m, — 64 
Approximate difference of height (Z) = 6484 
Table 52, with Z = 6484 and 6 = 35° F., gives = =to8 
Table 53, with Z = 6300 and ¢ = 44°, gives + 16 
Table 54, with Z = 6300 and 6 = 35° F., gives + 16 
Table 55, with Z = 6300 and h, = 0, gives + 2 
Final difference of height (Z) = 6320 


If in this example the barometric readings be observed with aneroid 
barometers, the correction to be obtained from Table 53 will be simply the 
portion due to the latitude factor, and this will be obtained by subtracting 
the tabular value for 45° 29’ from that for 44°, the top argument being 
Z = 6300. This gives 16 — 15 =I. 


TaBLes 56, 57, 58, 59, 60, 61, 62, 63. 


Metric and Dynamic Measures. 


The barometric formula developed on page xli is, in metric and dyna- 
mic units, 
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Z (meters) = 18400 (log By—log B)| (1+ 0.00367 6 C.) 
(1+ 0.3785) 
(I + 0.002640 cos 2 ¢—0.000007 cos? 2 ¢ 
+ 0.000045) (I + 0.00239) 
(1 4 (Soe ES ZF? he) 
6 367 324 
The approximate value of Z (the difference of height of the upper and 
lower station) is given by the factor 18400 (log B, — log B). This expres- 
sion is computed by means of two entries of a table whose argument is the 
barometric pressure. In order that the two entries may result at once in an 
approximate value of the elevation of the upper and lower stations, a trans- 
formation is made, which gives the following identities: 
760 


18400 (log B, — log B) = 18400 (tog i — log Sue ) —Metric measures, 


and 18400 (log B, — log B) = 18400 (tog — 3 oe 70°33 Dynamic 


measures. 

TaBLe 56 gives values of the expression 18400 log ae for values of B 
varying by intervals of I mm. from 300 mm. to 779 mm. The first approxi- 
mate value of Z is then obtained by subtracting the tabular value corre- 
sponding to B, from the tabular value corresponding to B (B and B, being 
the barometric readings observed and reduced to 0° C. at the upper and 
lower stations respectively). The first entry of Table 56 with the argu- 
ment B gives an approximate value of the elevation of the upper station 
above sea level, and the second entry with the argument B, gives an ap- 
_ proximate value of the elevation of the lower station. 


for values of 


Taste 57 gives values of the expression 18400 log es 
B varying by intervals of 1 mb. from o mb. to 1049 mb. The approximate 
value of Z is then obtained by subtracting the tabular value corresponding 
to B, from the tabular value corresponding to B (B and B, being the baro- 
metric readings observed and reduced to 0° C. at the upper and lower sta- 
tions respectively). The first entry of Table 57 with the argument B gives 
an approximate value of the elevation of the upper station above sea level, 
and the second entry with the argument B, gives an approximate value of 
_ the elevation of the lower station. 

Tas.e 58 gives the temperature correction factor, a = 0.003679, for 
each tenth of a degree centigrade, from 0° C. to 50.9° C. To-find the cor- 
rection corresponding to any mean temperature of the air column, 9, mul- 
tiply the approximate altitude as determined from Table 56 or 57 by the 
_ value of a obtained from this table, and add the result if @ is above 0° C.; 


subtract, if below 0° C. 
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Attention is called to the fact that the formula is linear with respect 
to 0, and hence that the correction, for example, for 59-8 C. equals the cor- 
rection for 50-8 plus the correction for 9° or .186 + .033 = .219, and is to 


be added. 
Taste 59is an amplification of Table 58 and gives the temperature 


correction 0.00367 8 X Z. 

The side argument is the approximate difference of elevation Z and 
the top argument is the mean temperature of the air column. The values 
of Z vary by intervals of 100 m. from 100 to 4000 meters and the tempera- 
ture varies by intervals of 1° from 1° C. to 10° C. with additional columns 
for 20°, 30°, and 40° C. This formula also is linear with respect to 9, and 
hence the correction, for example, for 27° equals the correction for 20° plus 
the correction for 7°. When the table is used for temperatures below 0° C. 
the tabular correction must be subtracted from, instead of added to, the 
approximate value of Z. 

Taste 60 (pp. 149 and 150) gives the correction for humidity resulting 


from the factor 0.378 ; <e75— Ze 
Page 149 gives the value of 0.378 ; multiplied by 10000. The side argu- 


ment is the mean pressure of aqueous vapor, e, which serves to repre- 
sent the mean state of humidity of the air between the two stations. 
e = i(e,+ e,) (e, and e, being the vapor pressures observed at the two sta- 
tions) has been written at the head of the table, but the value to be as- 
signed to ¢ is in reality left to the observer, cere rece of all hypothesis. 
The top argument is the mean barometric pressure 3 (B + B,). 

The vapor pressure varies by millimeters from I to 40, and the mean 
barometric pressure varies by intervals of 20 mm. from 500 mm. to 760 mm. 


The tabular values represent the humidity factor B, or 0.378 e multiplied by 
10000. 


Page 150 gives fhe correction for humidity, with Z and 10000 Xo. 378 5 = 
(derived from page 149) as arguments. 

The approximate difference of altitude is given by intervals of 100 
meters from 100 to 4000 meters, with additional lines for 5000, 6000, and 
7000 meters. The values of 10000 6 vary by intervals of 25 from 25 to 300. 
The tabular values are given in tenths of meters to facilitate Hau increase 
the accuracy of interpolation. 

é€ 

Taste 61. Humidity correction: Value of = — ees It has been 
found advantageous to express the bite term, 6 Z, as a correction to 
the temperature term, a 6 Z. 


Let aA@Z=8Z; then, Pe ED ; 
a 


BAROMETRICAL TABLES. xlvii 


For convenience in computing, the tabulated values of A@ are for 
I (0.378% 

eo 
spectively, in mm. on p. 151 and in mb. on p. 152. Instead of computing 
A @ from the mean of the values of B and e at the upper and lower stations 
it is computed for each station separately, and the sum of the two deter- 
minations is added to 6. 

TaBLe 62 gives the correction for gravity, and for the effect of the 
variation of gravity with altitude on the weight of the mercurial column. 
When altitudes are determined with aneroid barometers the latter factor 
does not enter the formula. In this case the effect of the latitude factor can 
be obtained by subtracting the tabular value for latitude 45° 29’ from the 
tabular value for the latitude in question. 

The side argument is the approximate difference of elevation Z varying 
by intervals of 100 meters from 100 to 4000, and by 500 meters from 4000 
to 7000. The top argument is the latitude, varying by intervals of 5° from 
Beta 7s. 

TaBLe 63 gives the correction for the variation of gravity with altitude 
in its effect on the weight of the air. 

The side argument is the same as in Table 62; the top argument is the 
height of the lower station, varying by intervals of 200 meters from 0 to 
2000, with additional columns for 2500, 3000 and 4000 meters. 

The corrections given in Table 62 and Table 63 apply to the approxi- 
mate heights computed from metric or dynamic measures by the use of 
Tables 56 to 61, inclusive, and are additive. 


). The side and top arguments are air and vapor pressures, re- 


Example: (Metric Measures.) 

Let the barometric reading (reduced to o° C.) at the upper station be 
655-7 mm.; at the lower station, 772.4 mm. Let the mean tempera- 
ture of the air column be 6 =12°3 C., the mean vapor pressure e = 
9 mm. and the latitude ¢ = 32°. 


Table 56, with argument 655.7, gives 1179 meters. 
Table 56, -*° é 1 gloat, em 5129 
Approximate value of Z = 1308 
Table 59, with Z = 1308 and 0 = 12°3 C, gives 59 
Table 60, with e = 9 mm. and Z = 1370, gives 7 
Table 62, with Z = 1370 and ¢ = 32°, gives 5 
Table 63, with Z = 1370 and h, = 0, gives pao, 

Corrected value of Z = 1379 meters. 


Example: (Dynamic Measures.) 


Let the barometer reading (reduced to 0° C.) at the upper station be 
448.6 mb.; at the lower station, 1000.3 mb. Let the vapor pres- 


xl villi INTRODUCTION. 


sure at the upper station be 2.4 mb.; at the lower station 7.3 mb. 
Let the mean Rete e eae of the air columnbe 0= 5-8 C. and the 


latitude ¢ = 39° 25’ N. 


Table 57, with argument 448.6, gives 6511 meters. 
Table 57, with argument 1000.3, gives 104 
Approximate value of Z 6407 meters. 


Table 61, with arguments 449 and 2.4 gives A 0 =0.3 
Table 61, with arguments 1000 and 7.3 gives A 0 = 0.4 
Table 58, with 0 = 5:8 +0-7 = 6-5, and Z = 6407 gives 


6407 X 0.024 = 154 

Table 62 with Z = 6561 and ¢ = 39° 25’, gives 19 

Table 63 with Z = 6561 and A, = 0, gives 7 
Corrected value of Z = 6587 meters. 


Taste 64. Difference of height corresponding to a change of 0.1 inch 1m the 
barometer — English measures. 


If we differentiate the barometric formula, page xlii, we shall obtain, 
neglecting insensible quantities, 
dZ = — 26281 a (: + 0.002039 (6 — 32°) ) (i! B); 
in which B represents the mean pressure of the air column d Z. 
Putting d B = 0.1 inch, , 
2628.1 
B 


The second member, taken positively, expresses the height of a column 
of air in feet corresponding to a tenth of an inch in the barometer under 
standard gravity. Since the last factor (1 + 8), as given on page xiliii, is a 
function of the temperature, the function has only two variables and admits 
of convenient tabulation. 7 

Table 64, containing values of d Z for short intervals of the arguments 
B and 6, has been taken from the Report of the U.S. Coast Survey, 1881, 
Appendix 10, — Barometric hypsometry and reduction of the barometer to sea 
level, by Wm. Ferrel.! 

The temperature argument is given for every 5° from 30° F. to 85° F., 
and the pressure argument for every 0.2 inch from 22.0 to 30.8 inches. 

This table may be used in computing small differences of altitude, and, 
up to a thousand feet or more, very approximate results may be obtained. 


dZ=- 


(: + 0.002039 (@ — 32°) ) (1 +8). 


* Due to the use of a slightly different value for the coefficient of expansion, Prof. 
Ferrel’s formula, upon which the table is computed, is 


d Za —2628-4 (: + 0.002034 (6 -39)) (1+ 8). 


“ 


B 
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Example: 
Mean pressure at Augusta, October, 1891, 29.94; temperature, 60:8 F. 
Mean pressure at Atlanta, October, 1891, 28.97; temperature, 50°%4 
Mean pressure of air column B = 20.455; 6 = 60.1 
Entering the table with 29.455 and 60-1 as arguments, we take out 
94.95 as the difference of elevation corresponding to a tenth of an inch dif- 
ference of pressure. Multiplying this value by the number of tenths of 
inches difference in the observed pressures, viz. 97, we obtain the difference 


of elevation 921 feet. 
TABLE 65. 


Taste 65. Dzifference of height corresponding to a change of one millimeter 
in the barometer — Metric measures. 


This table has been computed by converting Table 64 into metric units. 
The temperature argument is given for every 2° from — 2° C. to + 36° C.; 
the pressure argument is given for 10o-mm. intervals from 760 to 560 mm. 

TABLE 66, 
Taste 66. Babinei’s formula for determining heights by the barometer. 


Babinet’s formula for computing differences of altitude 1 represents 
the formula of Laplace quite accurately for differences of altitude up to 1000 
meters, and within one per cent for much greater altitudes. As it has been 
quite widely disseminated among travelers and engineers, and is of con- 
venient application, the formula is here given in English and metric meas- 
ures. It might seem desirable to alter the figures given by Babinet so as to 
conform to the newer values of the barometrical constants now adopted; 
but this change would increase the resulting altitudes by less than one-half 
of one per cent without enhancing their reliability to a corresponding degree, 
on account of the outstanding uncertainty of the assumed mean temperature 
of the air. 

The formula is, in English measures, 


L,+t — 6 
Z (feet) = 52494 ea ene aes +B 


and in metric measures, 
2((+4)1B.—B 
ZL (meters) = 16000 [: == eIGOO. Bot B’ 


in which Z is the difference of elevation between a lower and an upper 
station at which the barometric pressures corrected for all sources of in- 
strumental error are B, and B, and the observed air temperatures are f, 
and ¢, respectively. 
For ready computation the formula is written 
Bo—-B 

Z2= CX =—s BoB’ 

ee 


1 Comptes Rendus, Paris, 1850, vol. xxx., page 309. 
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and the factor C, computed both in English and metric measures, has been’ 
maely. furnished by the late Prof. Cleveland Abbe. The ancutment is 

4 (igt t) given for every 5° Fahrenheit between 10° and 100° F., and for 
eee 2° Centigrade between — 10° and 36° Centigrade. 

In using the table, it should be borne in mind that on account of the 
uncertainty in the assumed temperature, the last two figures in the value of 
C are uncertain, and are here given only for the sake of convenience of 
interpolation. Consequently one should not attach to the resulting altitudes 
a greater degree of confidence than is warranted by the accuracy of the 
temperatures and the formula. The table shows that the numerical factor 
changes by about one per cent of its value for every change of five degrees 
Fahrenheit in the mean temperature of the stratum of air between the 
upper and lower stations; therefore the computed difference of altitude will 
have an uncertainty of one per cent if the assumed temperature of the air 
is in doubt by 5°F. With these precautions the observer may properly 
estimate the reliability of his altitudes whether computed by Babinet’s 
formula or by more elaborate tables. 

Example: 
Let the barometric pressure observed and corrected for temperature at 
the upper and lower stations be, respectively, B = 635 mm. and 
B,'= 730mm. Let the temperatures be, respectively, t= 15° C., 
ty = 20, C. To find the approximate difference of height. 


fo} fe} 
With $ (+2 = ess = 17-5 C., the table in metric measures gives 
oe Bea G5 
C = 17120 meters. (abe Ge 


The approximate difference of height = 17120 X = = IIQI.5 meters. 


THERMOMETRICAL MEASUREMENT OF HEIGHTS BY OBSERVATION OF THE 
TEMPERATURE OF THE BOILING POINT OF WATER. 


When water is heated in the open air, the elastic force of its vapor 
gradually increases, until it becomes equal to the incumbent weight of the 
atmosphere. Then, the pressure of the atmosphere being overcome, the 
steam escapes rapidly in large bubbles and the water boils. The tempera- 
ture at which water boils in the open air thus depends upon the weight of 
the atmospheric column above it, and under a less barometric pressure the 
water will boil at a lower temperature than under a greater pressure. Now, 
as the weight of the atmosphere decreases with the elevation, it is obvious 
that, in ascending a mountain, the higher the station where an observation 
is made, the lower will be the temperature of the boiling point. 

The difference of elevation between two places therefore can be de- 
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duced from the temperature of boiling water observed at each station. It is 
only necessary to find the barometric pressures which correspond to those 
temperatures, and from these to compute the difference of height by the 
tables given herein for computing heights from barometric observations. 

From the above, it may be seen that the heights determined by means 
of the temperature of boiling water are less reliable than those deduced 
from barometric observations. Both derive the difference of altitude from 
the difference of atmospheric pressure. But the temperature of boiling 
water is a less accurate measurement of the atmospheric pressure than is 
the height of the barometer. In the present state of thermometry it would 
hardly be safe, indeed, to rely, in the most favorable circumstances, upon 
quantities so small as hundredths of a degree, even when the thermometer 
has been constructed with the utmost care; moreover, the quality of the 
glass of the instrument, the form and substance of the vessel containing the 
water, the purity of the water itself, the position at which the bulb of the 
thermometer is placed, whether in the current of the steam or in the water, 
— all these circumstances cause no inconsiderable variations to take place 
in the indications of thermometers observed under the same atmospheric 
pressure. Owing to these various causes, an observation of the boiling point, 
differing by one-tenth of a degree from the true temperature, ought to be 
still admitted as a good one. Now, as the tables show, an error of one-tenth 
of a degree Centigrade in the temperature of boiling water would cause 
an error of 2 millimeters in the barometric pressure, or of from 70 to 80 feet 

in the final result, while with a good barometer the error of pressure will 
hardly ever exceed one-tenth of a millimeter, making a difference of 3 feet 
in altitude. 

Notwithstanding these imperfections, the hypsometric thermometer is 
of the greatest utility to travellers and explorers in rough countries, on 
account of its being more conveniently transported and much less liable 
to accidents than the mercurial barometer. A suitable form for it, designed 
by Regnault (Annales de Chimie et de Physique, Tome xiv, p. 202), consists 
of an accurate thermometer with long degrees, subdivided into tenths. 
For observation the bulb is placed about 2 or 3 centimeters above the 
surface of the water, in the steam arising from distilled water in a cylin- 

-drical vessel, the water being made to boil by a spirit-lamp. 
TABLES 67, 68. 


Barometric pressures at standard gravity corresponding to the temperature 
of boiling water. 


Taste 67. Lnglish Measures. 
Taste 68. Metric Measures. 
Table 67 is copied directly from Table 70. The argument is the tem- 
perature of boiling water for every tenth of a degree from 185.0 to 214.9 
Fahrenheit. The tabular values are given to the nearest 0.001 inch. 
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Table 68 is copied directly from Table 72. The argument is given for 
every tenth of a degree from 80:0 to 100-9 C. The tabular values are given 


to the nearest 0.01 mm. 


HYGROMETRICAL TABLES. 
PRESSURE OF SATURATED AQUEOUS VAPOR. 


In former editions of these tables the values of aqueous vapor pressures 
at temperatures between — 29° and 100° C. were based upon Broch’s re- 
duction of the classic observations of Regnault. (Travaux et Mémoires 
du Bureau international des Poids et Mesures, t. I, p. A 19-39). In these 
computations. the same continuous mathematical function was employed 
to calculate the values of vapor pressure both above and below the point 
of change of state on freezing. This resulted in a systematic disagreement 
between observed and computed vapor pressures below the freezing point, 
and confirmed the inference from the laws of diffusion following from the 
kinetic theory of gases, namely, that the pressure of the vapor is different ac- 
cording as it is in contact with its liquid-or its solid. 

Seeking to remove the uncertainty of the values of vapor pressures at 
temperatures below freezing, Marvin (Annual Report Chief Signal Officer, 
1891, Appendix No. 10) made direct experimental determinations thereof, 
in the course of-which the specimens of water were cooled to temperatures 
of from — 10° to — 12° C. while still retaining the liquid state, thus af- 
fording opportunity for measurements of vapor pressure over ice and over 
water at various temperatures below the freezing point. The results of 
these investigations, confirmed by similar independent studies by Juhlin, 
were printed in the third revised edition of these tables. 

Since 1907, especially, several extended series } of entirely new deter- 
minations, together covering the whole range of temperature from — 70° C. 
to + 374° C., have been made at the Physikalische-Technischen Reich- 
sanstalt. Because of the elaborate instrumental means available and the 
extreme effort to eliminate all possible errors these results may be presumed 
to represent the most accurate series of experimental values of this impor- 
tant physical datum available to science. 

Hitherto no satisfactory mathematical equation has been offered ade-’ 
quate to give computed values of vapor pressures with an order of preci- 
sion comparable to the systematic self consistency of the observations 


1 Scheel, Karl und Heuse, Wilhelm. Bestimmung des Sattigungsdrucks von Wasser- 
dampf unter 0°. Annalen der Physik, 1909, 29: 723-737. 

Bestimmung des Sattigungsdrucks von Wasserdampf zwischen 0° und + 50°. Annalen 
der Physik, 1910, 31: 715-736. 
_ Holborn, L. und Henning, F. Uber das Platinthermometer und den Sattigungsdruck 
des Wasserdampfes zwischen 50 und 200°. Annalen der Physik, 1908, 26: 833-883. 

Holborn, L. und Baumann, A. Uber den Sattigungsdruck des Wasserdampfes oberhalh 
200°. Annalen der Physik, 1910, 31: 945-970. 


| 
| 
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themselves. This is particularly the case with the more recent data over 
the whole range of temperature from 0° to the critical temperature at about 
374. Centigrade. Two remedies have been utilized to overcome this diffi- 
culty. First, the employment of separate equations of interpolation ad- 
_ justed to fit the observations accurately over a short range of temperature, 
0° to 100° for example, as in the case of Broch’s computations. (It has al- 
ready been mentioned that theory requires the function for vapor pressures 
over ice to differ from the one for pressures over water, so that the values 
for ice offer no difficulty.) The second remedy sometimes employed con- 
sists in fitting any reasonably accurate equation as closely as possible to 
the observations. The differences between the observed and computed 
values are then charted and a smooth curve drawn by hand through the 
points thus located. This method has been employed notably by Henning! 
and others, using an empirical equation proposed by Thiesen. 

For the purpose of these tables it has been found possible from among 
a multitude of equations to develop a modification of the theoretical equa- 
tion of Van der Waals which fits the whole range of observations much 
better than any hitherto offered and with an order of precision quite com- 
parable to the data itself. In fact, the equation serves to disclose incon- 
sistencies in the observations, more particularly between 50° and 80° C., 
which seem to suggest the need for further experimental determination of 
values possibly over the range between 0° and 100°. 

Although it is not difficult to show, as Cederberg * has done, that the 
simple form of general theoretical equation for all vapors developed by 
Van der Waals is inadequate to represent experiments on water vapor with 
sufficient accuracy for practical requirements, nevertheless a somewhat 
simple elaboration of its single constant suffices to remove this limitation 
in a very satisfactory manner. 

The resulting equation is: 


6—T 
log ¢ = log r — [A —bX + mX?—-nX? + sX"*| Fr , where X = 


T= 453 
a79  @ 


The quantity within the square brackets in this equation replaces a single 
term of the Van der Waals equation which was regarded by him as a con- 
stant. 

In Van der Waals’s original equation 7 and @ are respectively the 
critical pressure and temperature (absolute). In the present state of phy- 
- sical science, and from the very nature of the data, these quantities cannot 
be evaluated exactly. Moreover it is unnecessary to do so for the mere pur- 
pose of accurately fitting a mathematical curve to the observational data, 


1 Annalen der Physik, 1907, 22: 609-630. 
2 Cederberg, Ivar W. Uber eine exakte Dampfdruckberechnungsmethode. Physik. 


-Zeitschr. XV: 697, 1914; Uber die Temperaturabhangigkeit einiger physikalischen Bigen- 
- schaften des Wassers in seinen vershiedenen Aggregatzustanden. Physik. Zeitschr. xv: 


824, 1914. 


liv INTRODUCTION. 


because the same result is attained by simply passing the curve through a 
point more accurately known and as near as may be to the critical point. 
This is equivalent to defining and @ by an “equation of condition.” 
Another “equation of condition”’ fixes the pressure at the boiling point which 
by definition must be 760 mm. From the considerations given on page xi 
computations are greatly facilitated by taking all temperatures on the 
approximate absolute scale represented by T = 273 + bes 

A careful preliminary analysis of the observational data in the vicin- 
ity of the critical temperature resulted in assigning values to @ and 7m as 
follows: 

6 = 643°, log. = 5.1959000 

It is emphasized here again that these data do not represent critical tem- 
perature conditions, but simply.a convenient point on the pressure curve 
slightly below the critical temperature, the value of which is fixed with 
considerable accuracy by the observational data. 

The value of the constant A was fixed by the equation of condition, 
e = 760 mm. when T = 373 (X = — 8). The remaining constants (b, m, 
n, s) are computed by the method of least squares. The results are as fol- 
lows: ; 


A = 3.1473172 

b = .00295944 

m = .OO4191398 

2 = 0000001829924 
S = .00000008243516 


The number of significant figures in the constants is obviously greater 
than the accuracy of the data justifies; but is justified to facilitate compu- 
tation and to secure accuracy in the interpolation of values which should 
themselves be as accurate as the data. 

Thiesen’ has shown that the observed values of vapor pressure over ice 
can be reproduced by the equation 


Log e = log e + 9.632 (I — 0.00035 4) ; 
where € = 4.5785, and T = 273 +2. 


For convenience in computing this equation, for metric units it may be 


written 


— 0.0033712 ¢ 


Log e = 0.66072 + (028 eas t. (2) 


For English units the equation becomes 


See 9.69193 — 0.00187289 4; 
Log e = 1.255888-+ ( 450.4 4b (t: — 32). (3) 


t = degrees Centigrade; ¢, = degrees Fahrenheit. 


ie Thiesen M. Die Dampfspannung iiber Eis. (Mitteilung aus der Physikalisch-Tech- 
nischen Reichsanstalt.) Annalen der Physik, 1909; 29: 1057. : 
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The vapor pressures in the tables here given are expresecd in standard 
manometric units. 


TABLE 69. 
TaBLe 69. Pressure of aqueous vapor over ice. English measures. 

The pressures, computed by equation (3) above, are given to 0.00001 
inch for each degree of temperature from — 60° to — 15°, for each half 
degree from —15 to +0°, and for each tenth of a degree from +0:0 to 
+ 32-0. 

TABLE 70. 
Taste 70. Pressure of aqueous vapor over water. English measures. 

This table has been computed by converting Table 72 into English 
units. The temperature argument is given for every 0-1 from 32:0 to 214-9 
F, The vapor pressures are to 0.0001 inch from 32°0 to 130-9, F., and to 
0.001 inch from 130-0 to 214°9 F. 

TABLE 71, 
Taste 71. Pressure of aqueous vapor over ice. Metric measures. 

_ The pressures, computed by equation (2) above, are given to the near- 
est 0.0001 mm. for each degree of temperature from — 70° to —50°, for 
each half degree from —50° to —35°, and each tenth of a degree from 
— 35-0 to 0.0. 

TABLE 72. 
Tapie 72. Pressure of aqueous vapor over water. Metric measures. 

The pressures, computed by equation (1) above, are given for each 
tenth of a degree to 0.001 mm. from 0-0 to 50-9, and too.o1 mm. from 50:0 
to 100-9. They are given for each degree to 0.1 mm. from 100° to 189°, and 
in millimeters from 190° to 374°. 

: TABLES 73, 74. 
Taste 73. Weight of cubic foot of saturated aqueous vapor — English meas- 

ures. 


Taste 74. Weight of a cubic meter of saturated aqueous vapor — Metric 
measures. 


For many years it has been customary to assume that the specific 
gravity of water vapor relative to dry air is a constant whose theoretical 
value computed from the accurately known densities of its constituent gases 
is 0.6221. Direct experimental determinations of the specific volume of dry 
saturated steam (as yet but few observations are available at moderate 
temperatures) show conclusively (1) that this theoretical specific gravity is 
true only for saturated vapor at very low temperatures or when the vapor 
is in a very attenuated state of partial saturation ; (2) that at increasingly 
higher temperatures the specific gravity is increasingly greater than 0.6221. 

‘These assertions are in accord with the values of weight per cubic foot of 
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water vapor tabulated by Marks & Davis ' from the most recent determina- 
tions of the specific volume of water vapor. However, owing to the paucity 
of data, and its inaccuracy for the range of atmospheric temperatures and 
conditions, the values derived from densities given by Marks and Davis 
between 10° and 50° are probably too low and require revision. The basis on 
which this assertion is made is the generalization that the theoretical value 
0.6221 is probably a minimum specific gravity towards which actual values 
asymptotically tend at low temperature and low relative humidity in the 
meteorological sense, or high super heats in the steam engineering sense. 
This generalization affords a very helpful “control” in harmonizing and 
combining experimental determinations of specific volume. It was thus 
employed in a recomputation, from the original experimental data on speci- 
fic volumes, of the accompanying table of specific gravities, 6, of saturated 
water vapor. 


eso) 5 LAGS 5 
=" 60 0.6226 60 0.6273 
50 0.6227 70 0.6283 
40 0.6229 80 0.6296 
30 0.6230 90 0.6311 
20 0.6232 100 0.6329 
— 10 0.6235 110 0.6351 
is (8) 0.6238 120 0.6377 
+ 10 0.6241 130 0.6408 
20 0.6246 140 0.6446 
30 0.6251 150 0.6491 
40 0.6257 160 0.6545 
50 0.6264. 170 0.6609 
180 0.6687 
The weight of a cubic meter of saturated vapor is given by the expression 
_ a6 e 
~ I+at 760’ 


ais the weight of a cubic meter of dry air (free from carbonic acid) 
at temperature O° C., and pressure of 760 millimeters of mercury 
of standard density under standard gravity: a = 1.29278 kg. 
(Bureau International des Poids et Mesures: Travaux et Mémoires, 
ol Osa tsa.) 

6 is the density of aqueous vapor relative to dry air: 6 = 0.6221. 
While, as stated above, there is reason for believing that this value is too 
low, for atmospheric temperatures the error is less than one per cent. For 
practical work in meteorology and at moderate temperatures, it seems best 
to retain the theoretical value until the actual value has been determined 


1 Marks, Lionel S., and Davis, Harvey N. Tables and diagrams of the thermal properties 
of saturated and superheated steam. New York, 1909. 


ar) 


HYGROMETRICAL TABLES. Wii 


with greater accuracy. For all important calculations except those at low 
temperatures the values of 6 in the Table on page Ivi should be employed. 
eis the pressure of saturated aqueous vapor at temperature #, taken 
from Tables 71 and 72. 
a is the coefficient of expansion of air for 1° C.:a = 0.003670. 
tis the temperature in Centigrade degrees. 
Whence we have 
€ 


W (grams) = 1.05821 X Gea Taaevon 


TABLE 74 is computed from this formula and gives the weight of satu- 
rated vapor in grams in a cubic meter for dew-points from — 29° to + 40:9 
C., the intervals from 6° to 40-9 C., being 0:1 C. The tabular values are 
given to three decimals. 

The weight W, of a cubic foot of saturated vapor is obtained by convert-. 
ing the foregoing constants into English measures. 

The weight of a cubic foot of dry air at temperature 32°F. and at a 
pressure of 760 mm. or 29.921 inches is 


1292.78 X 15.43235 


(3.280833) 8 = 504.94. 


a; (grains) = 
We have therefore, 


O19 yx t= 3.7459 — 
29.921 °° I + a(t — 32°) ; I + 0.002039 (t — 32°) 


W, (grains) = 


The temperature ¢, is expressed in degrees Fahrenheit; the vapor 
pressure e,, expressed in inches, is obtained from Tables 69 and 70. 

Taste 73 gives the weight of saturated aqueous vapor in grains per 
cubic foot for dew points given to every degree from — 30° to + 20°, to 
each half degree from + 20° to +70°, and for every 0.2 from 70.0 to 
119.8 F, the values being computed to the thousandth of a grain. 


REDUCTION OF OBSERVATIONS WITH THE PSYCHROMETER AND 
DETERMINATION OF RELATIVE HUMIDITY. 


The psychrometric formula derived by Maxwell, Stefan, August, 
Regnault and others is, in its simplest form, 
e=e' —AB (t-?’), 
in which ¢ = Air temperature. 
i’ = Temperature of the wet-bulb thermometer. 
e = Pressure of aqueous vapor in the air. 
e’ = Vapor pressure, saturated, at temperature ie 


B = Barometric pressure. eee 
A =A quantity which, for the same instrument and for certain 


conditions, is a constant, or a function depending in a 
small measure on ?’. 
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All pressures are expressed in heights of mercurial column under stan- 
dard gravity. 

The important advance made since the time of Regnault consists in 
recognizing that the value of A differs materially according to whether the 
wet-bulb is in quiet or moving air. This was experimentally demonstrated 
by the distinguished Italian physicist, Belli, in 1830, and was well known 
to Espy, who always used a whirled psychrometer. The latter describes 
his practice as follows: ‘‘When experimenting to ascertain the dew-point 
by means of the wet-bulb, I always swung both thermometers moderately 
in the air, having first ascertained that a moderate movement produce@ 
the same depression as a rapid one.” 

The principles and methods of these two pioneers in accurate psychrom- 
etry have now come to be adopted in the standard practice of meteorolo- 
gists, and psychrometric tables are adapted to the use of a whirled or ven- 
tilated instrument. 

The factor A depends in theory upon the size and shape of the ther- 
mometer bulb, largeness of stem and velocity of ventilation, and different 
formule and tables would accordingly be required for different instruments. 
But by using a ventilating velocity of three meters or more per second, the 
differences in the results given by different instruments vanish, and the 
same tables can be adapted to any kind of a thermometer and to all changes 
of velocity above that which gives sensibly the greatest depression of the 
wet-bulb temperature; and with this arrangement there is no necessity to 
measure or estimate the velocity in each case further than to be certain that 
it does not fall below the assigned limit. 

The formula and tables here given for obtaining the vapor pressure 
and dew-point from observations of the whirled or ventilated psychrom- 
eter are those deduced by Prof. Wm. Ferrel (Annual Report Chief 
Signal Officer, 1886, Appendix 24) from a discussion of a large number of 
observations. 

Taking the psychrometric formula in metric units, pressures being 
expressed in millimeters and temperatures in centigrade degrees, Prof. Ferrel 
derived for A the value 


A = 0.000656 (I + 0.0019 ?’). 


In this expression for A, the factor depending on ?’ arises from a similar 
term in the expression for the latent heat of water, and the theoretical value 
of the coefficient of #’ is 0.00115. Since it would require a very small change 
in the method of observing to cause the difference between the theoretical} 
value and that obtained from the experiments, Prof. Ferrel adopted the 
theoretical coefficient 0.00115 and then recomputed the observations, ob- 
taining therefrom the final value 


A = 0.000660 (I + 0.00115 #’). 
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With this value the psychrometric formula in metric measures becomes 
sa Mecha e’ — 0.000660 B (¢ — ¢’) (1+ 0.00115 #’). 
Expressed in English measures, the formula is 
é = e’ — 0.000367 B (¢ — ¢’) [1 + 0.00064 (¢’ — 32°)] 
t'— 32 
= e’— 0.000367 B (¢ — #’ ( ——— 
367 B (tt) (1+ <3) 
in which e = Vapor pressure in inches. 
e’ = Pressure of saturated aqueous vapor at temperature ?’. 


* t = Temperature of the air in Fahrenheit degrees. 
t’ = Temperature of the wet-bulb thermometer in Fahrenheit 
degrees. 


B = Barometric pressure in inches. 


: TABLE 765. 
Taste 75. Reduction of Psychrometric Observations — English measures. 


/ 
Values of e = e’ — 0.000367 B (t — #’) (: + ==) 

This table provides for computing the vapor pressure, e, from obser- 
vations of ventilated wet- and dry-bulb Fahrenheit thermometers. From 
the vapor pressure thus computed the dew-point and relative humidity of 
the atmosphere may be obtained. 

The tabular values of the vapor pressure, e, are computed for degree 
intervals of ¢/ from —20° to +110° F. Below +10° the interval for t — ¢/ 
is 0-2, and above 10° the interval is 1°. The computation has been made for 
B= 30.0 inches, but at the bottom, and usually, also, at the top of each 
page of the table is given a correction, Ae X AB, computed for B= 29.0 
inches or AB = 1 inch, and for the value of ¢’ indicated. The correction is a 
linear function of AB. For atmospheric pressures less than 30.0 inches, it 
is to be added to the tabular values of e, while for atmospheric pressures 
greater than 30.0 inches it is to be subtracted. 

The values of e are given to 0.0001 inch for ?’ less than 10°, and to 0.001 
inch for ¢’ greater than 10°. 


Examples: 

1. Given, t = 8493; ¢ = 66:7, and B= 30.00 inches. With ¢’ = 66°7 
and ¢—?¢/ = 17.6 as arguments, Table 75 gives for e the value 
0.462 inch. On page 174, for ¢— t= 0.0 it is seen that a vapor pres- 
ure of 0.462 inch corresponds to a temperature /’ = ¢ = 57°, which 
is the saturation, or dew-point temperature for the data given. 

2. Given, ¢ = 34°95; f/ = 29:4; B = 22.3 inches. With #’ = 29:4 and 
t—?/ =5°1 as arguments, Table 75 gives for e the value 0.104. 
AB = 30.0 — 22.3 = 7.7, and Ae X AB =0.0018 X 7.7 = 0.014. 
Correct value of e = 0.118 inch. 
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For ¢— ¢/ = 0.0 a vapor pressure of 0.118 inch corresponds to a tem- 
perature #’ = t= 23° (see page 174), which is the saturation or dew- 
point temperature for the data given. 


Taste 76. Relative humidity — Temperature Fahrenheit. 


The table gives the vapor pressure corresponding to air temperatures 
from —30° to +120° at degree intervals (side argument) and for percen- 
tages of saturation at 10 per cent intervals (top argument). It is computed 
from the formula 

e =e, X relative humidity, 
where ¢, is the saturation vapor pressure at the given air temperature. Below 
a temperature of 20° the values of e are given to 0.0001 inch; above 20° 
they are given to 0.001 inch. 


Examples: 
1. In dew-point example I, above, the computed vapor pressure is 
0.462 inch. Entering Table 76 with air temperature 84°3 as side 
argument, we obtain vapor pressure 
0.356 inch = relative humidity 30 
and | : 
sé &e go 


0.462 inch — 0.356 inch = 0.106 inch 


therefore, vapor pressure — 
0.462 inch with t= 84°3 F. = 39 

2. In dew-point example 2, above, the computed vapor pressure is 
0.118 inch. Entering Table 76 with air temperature 34-5 as side 
argument, we obtain, vapor pressure 


0.100 inch = relative humidity 50 
and 
1 ‘ — = 73 “cc 90 
0.118 inch — 0.100 inch = 0.018 inch = —= 9 
10 


therefore, vapor pressure a 
0.118 inch with ¢= 34.5 F. + Shae “ ua 


Reduction of Psychrometric Observations — Metric measures. 
Taste 77. Values of e = e’ — 0.000660 B (t — #’) (1 +0.00115 #’) 


This table provides for computing the vapor pressure from observations 
of ventilated wet- and dry-bulb Centigrade thermometers. From the vapor 
pressure thus computed the dew-point and relative humidity of the at- 
mosphere may be obtained. ; 

The tabular values of the vapor pressure, e, are computed for degree 
intervals of ¢’ from — 30° to + 45° C. Below — 5°0 the interval for ¢ — 2! 
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is 0-1, and above — 5°0 the interval is 1°. The computation has been made 
for B = 760 mm. but on each page of the table is given a correction, 
Ae X AB, computed for B = 660, or AP = 100 mm., and for the values 
of t’ indicated. The correction is a linear function of AB. For atmospheric 
pressures less than 760 mm. it is to be added to the tabular values of é, 
while for atmospheric pressures greater than 760 mm. it is to be subtracted. 
The values of e are given to 0.001 mm. for ¢’ less than — 5:0, and to 0.01 
mm. for ¢’ greater than — 5:0. 


Example: 

Given, f = 10-4 C.; #’ = 8°3 C., and B = 740 mm. With?’ = 8°3 and 
t —t/ = 2°1 as arguments, Table 77 gives for e the value 7.15 mm. 
1 9750 F740 
Y 100 
Corrected value of e = 7.18 mm. 
For ¢ — ¢/ = Oa vapor pressure of 7.18 mm. corresponds to a tempera- 

ture t’ = ¢ = 6-3 C., which is the saturation, or dew-point tempera- 

ture for the data given. 


AB =0.2. Ae X AB =0.14 X 0.2 = 0.03. 


TABLE 78. 
Taste 78. Relative humidity — Temperature Centigrade. 


This table gives the vapor pressure corresponding to air temperatures 
from — 45° C. to + 55° C. at degree intervals (side argument) and for per- 
centage of saturation at 10 per cent intervals (top argument). It is com- 
puted from the same formula as Table 76, namely, 

e =e, X relative humidity. 

Below a temperature of + 5-0 the values of e are given to 0.01 mm.; 

above 5.0 they are given to 0.I mm. 


Example: 
In the dew-point example given above, the computed vapor pressure 
is 7.18 mm. Entering Table 78 with air temperature 10.4 as side ar- 
gument, we obtain vapor pressure 


- 6.6 mm. = relative humidity 70 
and 
: og eco 
7-18 »-=6.6 = 0.58 mm. = 2p 
therefore, vapor pressure 
7.18 mm. witht =104C.= “ S = 76 
TABLE 79. 


Tasie 79. Rate of decrease of vapor pressure with altitude for mountain stations. 


From hygrometric observations made at various mountain stations on 
the Himalayas, Mount Ararat, Teneriffe, and the Alps, Dr. J. Hann 
(Lehrbuch der Meteorologie Dritte Auflage, S. 230) has deduced the fol- 
. lowing empirical formula showing the average relation between the vapor 
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pressure e, at a lower station and e the vapor pressure at another station 
at an altitude / meters above it: 


This is of course an average relation for all times and places from which 
the actual rate of decrease of vapor pressure in any individual case may 
widely differ. 


Table 79 gives the values of the ratio = for values of h from 200 to 


6000 meters. An additional column gives the equivalent values of / in feet. 


REDUCTION OF SNOWFALL MEASUREMENT. 


The determination of the water equivalent of snowfall has usually been 
made by one of two methods: (a) by dividing the depth of snow by an ar- 
bitrary factor ranging from 8 to 16 for snow of different degrees of com- 
pactness; (b) by melting the snow and measuring the depth of the resulting 
water. The first of these methods has always been recognized as incapable 
of giving reliable results, and the second, although much more accurate, 
is still open to objection. After extended experience in the trial of both these 
methods, it.has been found that the most accurate and most convenient 
measurement is that of weighing the collected snow, and then converting 
the weight into depth in inches. The method is equally applicable whether 
the snow as it falls is caught in the gage, or a section of the fallen snow is 
taken by collecting it in an inverted gage. 


Taste 80. Depth of water corresponding to the weight of a cylindrical snow 
core, 2.055 inches in diameter. 


This table is prepared for convenience in making surveys of the snow 
layer on the ground, particularly in the western mountain sections of the 
- country. The weighing method is the only one found to be practicable. 
Present Weather Bureau practice is to take out a sample by means of a 
special tube, whose diameter, 2.655 inches, has been selected by reason of 
convenience in manipulation and simplicity in relation to the pound. 
Table 80 gives the depth of water in inches and hundredths corresponding 
to given weights. The argument is given in hundredths of a pound from 
0.01 pound to 2.99 pounds. 


Taste 81. Depth of water corresponding to the weight of snow (or rain) col- 
lected in an 8-inch gage. 


The table gives the depth to hundredths of an inch, corresponding to 
the weight of snow or rain collected in a gage having a circular collecting 
mouth 8 inches in diameter — this being the standard size of gage used 
throughout the United States. 
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The argument is given in hundredths of a pound from 0.01 pound to 
0.99 pound. When the weight of the collected snow or rain is one pound or 
more, the depth corresponding to even pounds may be obtained from the 
equivalent of one pound given in the heading of the table. 


Example: 


The weight of the snow collected in a gage having a circular collecting 
mouth 8 inches in diameter is 3.48 pounds. Find the correspond- 
ing depth of water. 

A weight of 3 tbs. corresponds to a depth of water of 


0.5507 X 3, equals 1.65 in. 
A weight of 0.48 Ibs. corresponds to a depth of water of 0.26 
A ac ec“ 3.48 igs éé oe 6c a9 1.91 in. 
Taste 82. Quantity of rainfall corresponding to given depths. TABLE 82. 


This table gives for different depths of rainfall in inches over an acre 
the total quantity of water expressed in cubic inches, cubic feet, gallons, 
and tons. (See Henry, A. J. “Quantity of Rainfall corresponding to Given 
Depths.” Monthly Weather Review, 1898, 26: 408-09.) 
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Taste 83. Value of apparent gravity on the earth at sea level. TABLE 23. 


The value of apparent gravity on the earth at sea level is given for 
every twenty minutes of latitude from 5° to 86°, and for degree intervals 
near the equator and the poles. It is computed to 0.001 dyne from the equa- 
tion ” 

£6 = 978.039 (I + 0.005294 sin? 6 — 0.000007 sin? 2 ¢) 
= 980.621 (I — 0.002640 cos? ¢ + 0.000007 cos? 2 ¢) 
in which gy is the value of the gravity at latitude ¢. 
The second form of the equation is the more convenient for the com- 


putation. 
TABLE 84. 


Taste 84. Relative acceleration of gravity at sea level at different latitudes. 


The formula adopted for the variation with latitude of apparent gravity 
at sea level is that of the U.S. Coast and Geodetic Survey, given above. 
& 


£ 45° 


The table gives the values of the ratio to six decimals for every 10’ 


of latitude from the equator to the pole. 


1 Gravity is here considered in terms of force (expressed in dynes) that is exerted on 
a mass of one gram rather than its numerical equivalent, acceleration (expressed in cen- 
- timeters and seconds), for which there is no convenient expression. 

2 See Bowie, William, Investigations of Gravity and Isostasy. U.S. Coast and Geodetic 
Survey, Special Publication No. 40, 1917, page 134. 
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LENGTH OF A DEGREE OF THE MERIDIAN AND OF ANY PARALLEL. 


The dimensions of the earth used in computing lengths of the meridian 
and of parallels of latitude are those of Clarke’s spheroid of 1866.! This 
spheroid undoubtedly represents very closely the true size and shape of the 
earth, and is the one to which nearly all geodetic work in the United States 
is now referred. 

The values of the constants are as follows: 


a, semi-major axis = 20926062 feet; log a = 7.3206875. 
b, semi-minor axis = 20855121 feet; log 6 = 7.3192127. 


Di masts Pye 
e = H—" = 0,00676866 log ¢#= 7.8305030 — 10. 


With these values for the figure of the earth, the formula for comput- 
ing any portion of a quadrant of the meridian is 


Meridional distance in feet = [5.5618284] Ad (in degrees), 
— [5.0269880] cos 2 ¢ sin Ad, 
+ [2.0528] cos 4 ¢ sin 2 Ad, 
in which 2¢ = ¢2+ di, Ad = ¢2 — $13 $1, 62 =end latitudes of arc. 


For the length of 1 degree, the formula becomes: 


1 degree of the meridian, in feet = 364609.9 — 1857.1 cos2 ¢ + 3.94 cos4¢. 
The length of the parallel is given by the equation 
1 degree of the parallel at latitude ¢, in feet = 
365538.48 cos ¢ — 310.17 cos 3 6 + 0.39 cos 5¢. 


Taste 85. Length of one degree of the meridian at different latitudes. 


This gives for every degree of latitude the length of one degree of the 
meridian in statute miles to three decimals, in meters to one decimal, and 
in geographic miles to three decimals — the geographic mile being here de- 
fined to be one minute of arcon the equator. The values in meters are com- 
puted from the relation: I meter = 39.3700 inches. The tabular values rep- 
resent the length of an arc of one degree, the middle of which is situated 
at the corresponding latitude. For example, the length of an arc of one 
degree of the meridian, whose end latitudes are 29° 30’ and 30° 30’, is 
68.879 statute miles. 


Taste 86. Length of one degree of the parallel at different latitudes. 
This table is similar to Table 85. 


ee ee ee eee 


1 Comparisons of Standards of Length, made at the Ordnance Survey Office, South- 
ampton, England, by Capt. A. R. Clarke, R. E., 1866. 
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TABLE 87. 


Taste 87. Duration of sunshine at different latitudes for different values of 
the sun’s declination. 


Let Z be the zenith, and NH the hori- 
zon of a place in the northern hemi- 
sphere. 

P the pole; 

QEQ’ the celestial equator; 

RR’ the parallel described by the sun on 
any given day; 

S the position of the sun when its upper 
limb appears on the horizon; 

PN the latitude of the place, ¢. 

ST the sun’s declination, 6. 

PS the sun’s polar distance, 90° — 6. 

ZS the sun’s zenith distance, a 

ZPS the hour angle of the sun from meridian, ¢. 

r the mean horizontal refraction = 34’ approximately. 
s the mean solar semi-diameter = 16’ 
z2=90 +r+s =90° 50’ 
In the spherical traingle ZPS, the hour angle ZP.S may be computed 
from the values of the three known sides by the formula 


oe —,/sin 2 (2S + PZ — PS) sin 3 (ZS + PS — PZ) ° 
pea sin.PZ sin PS 


; ee yet eee) and eS a9) 
cos ¢ cos 6 


The hour angle ¢, converted into mean solar time and multiplied by 2 
is the duration of sunshine. 

Table 87 has been computed for this volume by Prof. Wm. Libbey, Jr. 
It is a table of double entry with arguments 6 and ¢. For north latitudes 
northerly declination is considered positive and southerly declination as 
negative. The table may be used for south latitudes by considering south- 
erly declination as positive and northerly declination as negative. 

The top argument is the latitude, given for every 5° from 0° to 40°, for 
every 2° from 40° to 60°, and for every degree from 60° to 80°. 

The side argument is the sun’s declination for every 20’ from S 23° 27 
fo N. 23° 27’. 

The duration of sunshine is given in hours and mainiites, 

To find the duration of sunshine for a given day at a place whose lati- 
tude is known, find the declination of the sun at mean noon for that day 
in the Nautical Almanac, and enter the table with the latitude and declina- 


tion as arguments. 


U 


7 


« 
‘ 
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Example: 
To find the duration of sunshine, May 18, 1892, in latitude 49° 30 
North. 
From the Nautical Almanac, 6 = 19° 43’ N. 
From the table, with 6 = 19° 43’ N and ¢ = 49° 30’, the duration of 
sunshine is found to be 15” 31”. 


, 


Taste 88. Declination of the sun for the year 1899. 


This table is an auxiliary to Table 87, and gives the declination of the 
sun for every third day of the year 1899. These declinations may be used 
as approximate values for the corresponding dates of other years when the 
exact declination cannot readily be obtained. Thus, in the preceding ex- 
ample, the declination for May 18, 1892, may be taken as approximately 
the same as that for the same date in 1899, viz. 19° 37’. 


THE DURATION OF TWILIGHT. 


A review of the literature ! indicates that from an early date astronomi- 
cal twilight has been considered to end in the evening and begin in the morn- 
ing when the true position of the sun’s center is 18° below the horizon. At 
this time stars of the sixth magnitude are visible near the zenith, and gen- 
erally there is no trace on the horizon of the twilight glow. 

It also appears that civil twilight ends in the evening and begins in the 
morning when the true position of the sun’s center is 6° below the horizon. 
At this time stars and planets of the first magnitude are just visible. In the 
evening the first purple light has just disappeared, and darkness compels 
the suspension of outdoor work unless artificial lighting is provided. In 
the morning the first purple light is beginning to be visible, and the illu- 
mination is sufficient for the resumption of outdoor occupations. 

Some confusion has arisen in the computation of tables of the duration 
of both astronomical and civil twilight, due to the fact that in some in- 
stances the time of sunrise or sunset has been considered to be that instant 
when the center of the sun is on the true horizon; in others, when its center 
appears to be on the true horizon; and in still others when the upper limb — 
of the sun appears to coincide with the true horizon. In the United States 
this latter is regarded as defining the time of sunrise and sunset. 

In the tables here presented the duration of astronomical twilight is 
the interval between sunrise or sunset, according to this latter definition, 
and the instant the true position of the sun’s center is 18° below the horizon. 
Likewise, the duration of civil twilight is the interval from sunrise or sun- 
set to the instant the true position of the sun’s center is 6° below the hori- 
zon. 


1 Kimball, Herbert H. ‘‘ Duration and Intensity of Twilight,” Monthly Weather Review, 
1916, 44: 614-620. 
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The computations may be made from the equation 
sin @ — sin ¢ sin 6 


cos t = 
cos @ cos 6 


where ¢ is the sun’s hour angle from the meridian, a is the sun’s altitude, 
considered minus below the horizon, 6 is the solar declination, and ¢ is the 
latitude of the place of observation. 

The solar declinations employed are those given in the American 
Ephemeris and Nautical Almanac, 1899, pp. 377-384, Solar Ephemeris for 
Washington. 

The atmospheric refraction with the sun on the horizon has been as- 
sumed to be 34’, and 16’ has been allowed for the sun’s semi-diameter, so 
that at the instant of sunrise or sunset, as defined above, the true position 
of the sun’s center is about 50’ below the horizon. The difference between 
this value of ¢ and its value with the sun 6° and 18° below the horizon gives, 
respectively, the duration of civil and astronomical twilight. 

The computations have been simplified by the use of Ball’s Altitude 
Tables,! from which the value of ¢ has been determined for true altitudes 
of the sun of — 50’, — 6°, and — 18°. 


Taste 89. Duration of astronomical twilight. TABLE 89. 


The duration of astronomical twilight is given to the nearest minute 
for the Ist, 11th, and 21st day of each month for north latitudes, 0°, 10°, 
20°, 25°, and at 2° intervals from 30° to 50°, inclusive. The absence of data 
for latitude 50° from June I to July 11, inclusive, indicates that between 
these dates at this latitude astronomical twilight continues throughout the 


night. 


Taste 90. Duration of civil twilight. TABLE $0. 

The duration of civil twilight is given to the nearest minute for the 
Ist, 11th and 21st day of each month for north latitudes 0°, 10°, 20°, 25°, 
and at 2° intervals from 30° to 50°, inclusive. 


“RELATIVE INTENSITY OF SOLAR RADIATION AT DIFFERENT 


LATITUDES. TABLE 4. 


Taste 91. Mean intensity for 24 hours of solar radiation on a horizontal 
surface at the top of the atmosphere. 


This table is that of Prof. Wm. Ferrel, published in the Annual Report 
of the Chief Signal Officer, 1885, Part 2, p. 427, and computed from formule 


and constants given in Chapter II of the above publication, pages 75 to 82. 


It gives the mean intensity, J, for 24 hours of solar radiation received by a 


‘horizontal surface at the top of the atmosphere, in terms of the mean solar 


1 Ball, Frederick. Altitude Tables for lat. 31° to 60°. London, 1907; [same] for lat. 0° to 
30°, London, 1910. 
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constant A,, for each tenth parallel of latitude of the northern hemisphere, 
and for the first and sixteenth day of each month; also the values of the 
solar constant A in terms of A,, and the longitude of the sun for the given 


dates. 


Taste 92. Relative amounts of solar radiation received on a horizontal surface 
during the year at different latitudes. 


The second column of this table is obtained from the last line of 
Table 91 by multiplying by 1440, the number of minutes in 24 hours. It 
therefore gives the average daily amount of radiation that would be re- 
ceived from the sun on a horizontal surface at the surface of the earth if 
none were absorbed or scattered by the atmosphere, expressed in terms of 
the mean solar constant. The following columns give similar data, excert 
that the atmospheric transmission coefficient is assumed to be 0.9, 0.8, 0.7 
and 0.6, respectively, and have been computed by utilizing Angot’s work 
(Recherches théoretiques sur la distribution de la chaleur @ la surface du globe, 
par M. Alfred Angot, Annales du Bureau Central Météorologique de France, 
Année 1883. v. 1. B 121-B 169), which leads to practically the same values 
as Ferrel’s when expressed in the same units. 

The vertical argument of the table is for 10° intervals of latitude from 
the equator to the north pole, inclusive. 


Taste 93. Air mass, m, corresponding to different zenith distances of the sun. 


For homogenous rays, the intensity of solar energy after passing through 
an air mass, m, is expressed by the equation I = I, a”, where I, is the in- 
tensity before absorption, a is the atmospheric transmission coefficient, or 
the proportion of the energy transmitted by unit air mass, and m is the air 
mass passed through. If we take for unit air mass the atmospheric mass 
passed through by the rays when the sun is in the zenith, then for zenith — 
distances of the sun less than 80° the air mass is nearly proportional to the 
secant of the sun’s zenith distance. In general, the secant gives air masses 
that are too high by an increasing amount as the zenith distance of the sun 
increases. 

The equation by which air masses are sometimes computed is 

pee atmospheric refraction 
KsinZ 


where Z is the sun’s zenith distance and K is a constant. The uncertain 
factor in this equation is the atmospheric refraction. Table 93 gives values 
of m computed by Bemporad (Rend. Acc. Lincei., Roma, Ser. 5, V. 16,8 
Sem. 1907, pp. 66-71) from the above formula, using for K the value 58'’36. 
The argument is for each degree of Z from 20° to 89°, with values of m 
ae for Z = 0°, 10°, and 15°. The values of m are given to two decimal 
places. 
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Taste 94. Relative illumination intensities. TABLE 94. 


The table gives illumination intensities in foot-candles for zenithal 
sun, sky at sunset, sky at end of civil’ twilight, zenithal full moon, quarter 
moon, and starlight, and the ratio of these intensities to the illumination 
from the zenithal full moon. For the sources of the data see Kimball, Her- 
bert H., ‘ Duration and Intensity of Twilight,” Monthly Weather Review, 
1916, 44: 614-620. 
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WEIGHT IN GRAMS OF A CUBIC CENTIMETER OF AIR. 


The following tables (95 to 100) give the factors for computing the 
weight of a cubic centimeter of air at different temperatures, humidities 
and pressures. 

hae 2 20129505_( B —0.378 “) 
I + 0.00367 ¢ 760 
in which 6 is the weight of a cubic centimeter of air expressed in grams, 

under the standard value of gravity (g = 980.665) 

B is the atmospheric pressure in millimeters, under standard grav- 
ity; 

e is the pressure of aqueous vapor in millimeters, under standard 
gravity; 

t is the temperature in Centigrade degrees. 

For dry atmospheric air (containing 0.0004 of its weight of carbonic 
acid) at a pressure of 760 mm. and temperature 0° C., the absolute density, 
or the weight of one cubic centimeter, is 0.00129305 gram. (International 
Bureau of Weights and Measures. Travaux et Mémoires, t.1,p.A 54.) See 
also these Tables, p. xi. 

The weight of a cubic centimeter may also be written as follows: 


oe 0.00129305 B —0.378 :) 
~ JI +0.0020389 (t — 32°) 29.921 


where 6 is defined as before, but B and e are expressed in inches and ¢ in 
Fahrenheit degrees. Thus by the use of tables based on these two formule, 
lines of equal atmospheric density may be drawn for the whole world, no 
matter whether the original observations are in English or metric measures. 


ENGLISH MEASURES. TABLES 95, 96, 97. 
Taste 95. Temperature Term. 
This table gives the values and logarithms of the expression 
0.00129305 
61, 29.921 = T+ 0.0020389 (f — 32°) 
for values of ¢ extending from — 45° F. to +140° F., the intervals between 


0° F. and 110° F. being 1°. 5. 
| The tabular values are given to five significant figures. 
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Taste 96. Term for humidity; auxiliary to Table 95. 


Jal 1. d t h = B = 0.378 a 
TABLE 97. umidity and pressure term. 29.921 29.921 


Tas.e 96 gives values of 0.378 e to three decimal places as an aid to the 
use of Table 97. The argument is the dew-point given for every degree 
from — 60°F. to +140° F. The second column gives the corresponding values 
of the vapor pressure (e) derived from Tables 69 and 70. 

_ B —0:378 6 eee 
29.921 29.921 

of h extending from 10.0 to 31.7 inches. The logarithms are given to five 
significant figures and the corresponding numbers to four decimals. 


TaBLe 97 gives values and logarithms of 


Example: 
The air temperature is 68° F., the pressure is 29.36 inches and the dew- 
point 51° F. Find the logarithm of the density. 
Table 95, for ¢ = 68° F., gives 7.08085 — IO 
Table 96, for dew-point 51°, gives 0.378 e = 0.142 inch, 
Table 97, for h = B — 0.378 e = 29.36 — 0.14 = 29.22, 


gives 9.98941 — 10 
ware) 
Logarithm of density = 7.07056 — 10 


METRIC MEASURES. 
Taste 98. Temperature term. 
This table gives values and logarithms of the expression 


0.00129305 
I + 0.00367 ¢ 


61, 760 — 


for values of ¢ extending from — 34° C. to + 69° C. The tabular values are 
given to five significant figures. 


Taste 99. Term for humidity ; auxiliary to Table 100. 


TaBLe 100. Humidity and pressure terms. Baek TEN, ie, 
3 760 760 


Table 99 gives the values of 0.378 e to hundredths of a millimeter fon 
dew-points extending from — 50° C. to + 60° C. Above — 25° C. the interval 


is one degree. The values of the vapor pressure, e, corresponding to these 
dew-points, given in the second column, are taken from tables 71 and 72. 


Table 100 gives values and logarithms of 


h B-o. 
— = 0.378 e forl 


760 
values of h extending from 300 to 799 mm. The atmospheric pressure B is | 
the barometer reading corrected for gravity and 0.378 e is the term for 
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humidity obtained from Table 99. The logarithms are given to five signi- 
ficant figures and the corresponding numbers to four decimal places. 


Taste 101. Atmospheric water-vapor lines in the visible spectrum. TABLE 101. 


Table 101, prepared by the Astrophysical Observatory at Washington, 
gives a summary of lines in Rowland’s ‘Preliminary Table of Solar Spec- 
trum Wave Lengths,” recorded as of atmospheric water vapor origin. There 
are more than 400 such lines in Rowland’s table, but an abridgment is here 
made as follows: 

Only lines of intensity ‘‘1” or greaterare here separately given, but the 
total number and average intensity of the fainter lines lying between these 
are inserted. Rowland’s scale of intensities is such that a line of intensity 
“1” is “just clearly visible” on Rowland’s map; the H and K lines are 
of intensity, 1,000; D, (the sodium line of greater wave length), 20; C., 40. 
“Lines more and more difficult to see’’ are distinguished by 0, 00, 000, 


and 0000. TABLE 102. 


Taste 102. Absorption by atmospheric water-vapor bands in the infra-red. 


The values of Table 102 relate to the transmission of energy in the minima 
of various water-vapor bands, when there is 1 cm. of precipitable water in 
the path through the air. For other amounts of water-vapor, the depths of 
these minima may be taken as equal to a®, where a is the coefficient taken 
from the third column of Table 102 and 6 is the amount of precipitable 
water in the path. For average conditions in the transmission of radiation 
through the atmosphere, 6 may be determined by the modification of 
Hann’s formula 6 = 2.0e sec. Z, where e is the vapor pressure in cms. as 
determined by wet and dry thermometers and Z is the angle which the 
path makes with the vertical. 

For the use of the transmissions observed in such bands for the inverse 
process of determining the amount of water-vapor in the atmosphere, see 
Fowle, Astrophysical Journal, 35, p. 149, 1912; 37, Pp. 359, 1913. 


TABLE 103. 
Taste 103. Transmission percentages of radiation through moist air. 


The values of Table 103 will be of use when the transmission of energy 
through the atmosphere containing a known amount of water-vapor is 
under consideration. An approximate value for the energy transmitted 
may be had if the amount of energy from’ the source between the wave- 
lengths of the first column is known and is multiplied by the corresponding 
transmission coefficients of the subsequent columns of the table. The table 
is compiled from Fowle, ‘‘ Water-vapor Transparency,” Smithsonian M1s- 
cellaneous Collections, 68, No. 8, 1917; see also, Fowle, “The Transparency 
of Aqueous Vapor,” Astrophysical Journal, 42, p. 394, 1915. 


Taste 104. International meteorological symbols. TABLE 104. 
The information under this heading has been compiled for the present 
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edition by the librarian of the United States Weather Bureau, and repre- 
sents current practice in the use of the symbols approved by the Interna- 
tional Meteorological Organization. For further information on the sub- 
ject of meteorological symbols, see Monthly Weather Review (Wash., D.C.), 


May, 1916, pp. 265-274. 
Taste 105. International cloud classification. 


The text under this heading is condensed from the International Cloud 
Atlas, 2d edition, Paris, 1910. 


Taste 106. Beaufort weather notation. 


This table has been revised in the library of the United States Weather 
Bureau, and represents the current practice of American and British ob- 
servers in the use of the Beaufort letters. 


Taste 107. List of meteorological stations. 


This list has been extensively revised in the library of the Weather 
Bureau, and has been enlarged to include all the stations for which data 
appear in the “Réseau Mondial” of the British Meteorological Office for 
1912 (published 1917). The stations of the Réseau Mondial were selected 
to represent, so far as available data permitted, the meteorology of all land 
areas of the globe, on the basis of two, or in some cases three, stations for 
each ten-degree square of latitude and longitude. 

No attempt has been made in this edition of the Smithsonian Tables 
to indicate the “order” of the several stations, according to the definitions 
adopted at the Vienna Congress of 1873; as, owing to the present wide- 
spread use of self-recording instruments, the old distinction between first 
and second order stations has lost much of its importance. 

Several stations included in the list are no longer in operation. Data 
concerning the locations and altitudes of these stations are still valuable, 
in view of the frequent use made of their records in meteorological and cli- 
matological studies. 

In general, the spellings of names are those most frequently met with 
in existing compilations of meteorological data, without regard to the 
practice of English-speaking countries. In a majority of cases the native 
orthography has been followed. 
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Conversion of thermometric scales — 


Approximate Absolute, Centigrade, Fahrenheit, and Reau- 


Reve ese ate, oe eS Pe ees ew «6 TABLES 
Fahrenheit scale to Centigrade . . 1. . 1 .-s - « s TABLE2 
Pee scale toairenhett. . 22 7 4. 3. 4. TABLES 


Centigrade scale to Fahrenheit, near the boiling point of 


ee SOR ee 8 eRe ESS. 3, eae os ty 60 ey ce ABLES 
Differences Fahrenheit to differences Centigrade . . . . TABLE5 
Differences Centigrade to differences Fahrenheit me a TABU 


Correction for the temperature of the emergent mercurial column 
of thermometers — 


Correction for Fahrenheit thermometers pena, os) oe LABL Ee, 


Correction for Centigrade thermometers Pelt so) LABLEGS 


TABLE 1. 
APPROXIMATE ABSOLUTE, CENTIGRADE, FAHRENHEIT, AND REAUMUR 


SCALES. 
Conversion Formule for Approximate Absolute (4.A),Centigrade (C), Fahrenheit 
(Ff), and Reaumur (R) Scales. 


A.A =5/9 (F— 32) +273 =C+273 =5/4R+273 
C= 5/9 (F — 32) = 5/4 R= A.A — 273 = = (F — 32) (+2454 x +) 


Ioo 1000 


F = 0/5C-+32=9/4R +32 =0/5 (A.A — 273) +32 = 2C(1 - 2) +30 
R=4/9 (F — 32) =4/5C =4/5 (A.A — 273) 


PROPORTIONAL PARTS. 


joe 2 3 4 5 6 7 8 9 
PF 1.8 3.6 5.4 ee 9.0 10.8 12.6 14.4 16.2 
R 8 1.6 2.4 Be 4.0 4.8 5.6 6.4 oD 
ig I 2 3 4 5 6 7 8 9 

AAS SS ts Dt eT OOP mn as22* mumroe & Some 3.88* 4.44* 5.00* 
R 44* 8350 0.33 co 7)7 moe 2.66* guise? Seg 4.00* 
: I 2 3 4 5 6 7 8 9 

Jie TAS Die) Seils 5.00 6.25 7.50 8.75 10.00 II.25 
F 2.25 4.50 6.75 9.00 TI.25 13.50 15-75 18.00 20.25 


* These last figures repeated indefinitely. 


A.A.| C. ae R. [A.A./ C. F. R. [A.A./ C. Fi R. 
375)) 102° | 215:6)| 816 WP |, oR 61-6 1325° 52> |) (225-6. |} ame 
BAN LOL 213.8 | 80.8 76 168.8 60.8} 324 5r 123.8 | > 40.8 
373 | 100 212.0) || 80.0 75 167.0 60.0] 323 50 I22.0 | 40.0 
372 99 210.2 79.2 74 165.2 59.2— 322 49 120.2 39.2 


371 98 208.4 | 78.4 73 163.4 58.4]} 321 48 118.4 | 38.4 
370 97 206.6 | 77.6 72 161.6 57.01320 47 TLO.05 ||} 3726 
309 96 204.8 | 76.8 71 150.8 56.8] 310 46 114.8 | 36.8 


368 95 203.0 | 76.0 70 158.0 56.0] 318 45 E13.0 | 36:0 
367 94 POO | vie 69 156.2 55-2] 317 44 TEU.2 oi) 335-2 


306) 93 | 100.4 | 74.4 68 | 154.4 | 54.4] 316 43 | 109.4 | 34.4 
365 g2 197.6 | 73.6 67 152.6 53-0] 315 42 107.6 6 

é : : 33. 
304 or 195.8 | 72.8 66 150.8 52.8] 314 41 105.8 | 32.8 
363 fete) 194.0 | 72.0 65 149.0 52.0] 313 40 104.0 | 32.0 |f > 
362 89 EOE Me Gite) 64 147.2 51.2] 312 39 TO2;2) |) $s) 
361 88 190.4 | 70.4 63 145.4 50.4] 311 38 100.4, | 30.4 
360 87 188.6 | 60.6 62 143.6 49.6 

5 : 9.6} 310 37, 8.6 29.6 

3590 86 186.8 | 68.8 61 141.8 48.8] 300 30 06.8 28.8 
358 85 185.0 | 68.0 60 140.0 48.0} 308 35 95.0 | 28.0 
357 84 183.2 | 67.2 59 138.2 47.2] 307 34 03-2 27,2 
35 83 181.4 | 66.4 58 | 136.4 46.4} 306 B38 91.4 | 26.4 
355 82 179.6 | 65.6 57 134.6 

4 45.61305 32 89.6 25.0 
354 81 177.8 | 64.8 56 132.8 44.8} 304 31 87.8 as 
353 80 176.0 | 64.0 55 131.0 44.0} 303 30 86.0 | 24.0 
352 79 DAR Osy2 54 129.2 43.2] 302 29 84.2 2312) 
| 351 7 172.4 | 62.4 53 127.4 42.4] 301 28 82.4 |) 22.4 
350 ti 170.6 | 61.6 52 125.6 41.6 300. 27 =" 80.0) \aonro) 
A.A. R. A.A. 
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SCALES. 
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TABLE 4 
APPROXIMATE ABSOLUTE, CENTIGRADE, FAHRENHEIT, AND REAUMUR 


SCALES. 
7 
A.A.; C. F. Cc. F. A.A.| C. F. R. 
150° | —123° | —189°4 =173° | 270.4 50° | —223° | —369°4 | -178%4 
149 124 IQI.2 174 281.2 49 224 37 eae Oe 
148 I25 193.0 I75 283.0 48 225 373.0] 180.0 
147 126 194.8 176 284.8 47 226 374.8 | 180.8 
146 127 196.6 177 280.6 46 227, 376.6} 181.6 
145 |—128 | —198.4 —178 | —288.4 45 | —228 | —378.4 | —182.4 
144 129 200.2 179 290.2 44 229 380.2 | 183.2 
|| 143 130 202.0 180 292.0 43 230 382.0] 184.0 
142 131 203.8 181 293.8 42 231 383.8 | 184.8 
I4I 132 205.6 182 295.0 41 232 385.6 | 185.6 
140 | —133 | —207.4 —183 | —207.4 40 | —233 | —387.4 | —186.4 
139 I34 209.2 184 299.2 390 234 389.2 | 187.2 
138 135 211.0 185 301.0 38 235 391.0] 188.0 
137 136 212.8 186 302.8 37 236 392.8] 188.8 
136 137 214.6 187 304.6 36 237 304.6 | 189.6 
135 | —138 | —216.4 —188 | —306.4 | —150.4] 35 | —238 | —396.4 | —190.4 
134 130 218.2 189 308.2 34 239 300-2) arouse 
133 140 220.0 190 310.0 33 240 400.0 | 192.0 
132 I4I 221.8 Igl 311.8 32 241 401.8} 192.8 
d : 92. 
eye I42 223.6 192 313.6 31 242 403.6} 193.6 
130 |—143 | —225.4 —193 | -315.4] —154.4] 30 —243 | —405.4 | —194.4 
129 144 227.2 194 Br 7.2 29 244 407.2 | IO5.2 
128 145 229.0 195 319.0 28 245 409.0} 196.0 
ney 146 230.8 196 320.8 oF, 246 410.8 | 196.8 
126 147 232.6 197 322.6 26 247 412.6] 197.6 
125 |—148 | —234.4 —198 | —324.4| —158.4] 25 | —248 | — - 
124 I49 2360.2 199 320.2 24 ae ates es 
I) 123 150 238.0 200 328.0 23 250 418.0 aon 
122 151 239.8 201 320.8 oye) 251 419.8 200.8 
121 152 241.6 202 331.6 21 252 421.6] 201.6 
{20 |— —243. = = 
Es 153 | —243-4 203 | —333-4 | —162.4] 20 | —253 | —423.4 | —202.4 
9 154 245.2 204 335-2 19 254 425.2 | 203.2 
118 I55 247.0 205 337.0 18 255 2 
II 156 248.8 Sse pe 
3 15 - : 206 | 338.8 r7' | 256. | 428.81 2048 
57 50. 207 340.6 16 257 430.6 | 205.6 
(15 |—158 | —252. = a 
a a . > 208 | —342.4.| —166.4] I5 | —258 | —432.4 | -206.4 
59 54 209 344.2 I4 25 2 
113 160 256.0 210 346.0 c | ee 
: 13 260 430.0] 208.0 


112 161 257.8 
III 162 259.6 


IOI 172 277.0 


Wy Ao ae —213 | —351.4 | —170.4] 10 | —263 | —441.4 | —210.4 
ao a pos 214 353.2 9 264 443.2 | 211.2 
= ae pe 215 355.0 8 265 445.0] 212.0 
ue rs ne 216 356.8 7 266 446.8 | 212.8 

‘i 268. 217 358.6 6 267 448.6 213.6 
pe ie —218 | —360.4 | —174.4 5 | —268 | -450.4 | —214.4 
aNd a ; 2190 362.2 4 269 452-2) Sorges 
Ae zn 74.0 220 364.0 3 270 454.0 ark 
71 275.8 221 365.8 2 271 455.8 216.8 

I 

0 


100 |~173 | —279.4 —223 | —369.4 | -178.4 
A.A.| C. F. 


z 
‘d 
° 
a 
F 
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FAHRENHEIT SCALE TO CENTIGRADE. 


+54°50 


53-94 
93:39 
52.83 
52.28 


451.72 
51.17 
50.61 
50.06 


49.50 
+43.94 


3) 9 
Cc. o 
+54°72 +54°83 +54°94 
54.17 54.28 54.39 
53-61 53.72 53.83 
53-06 53-17 53.28 
52.50 52.61 52.72 
+51.94 +52.06 452.17 
51.39 51.50 51.61 
50.83 50.94 51.06 
50.28 50.39 50.50 
sled 49.83 49.94 
eage17 +49.28 +49.39 
48.61 48.72 48.83 
48.06 48.17 48.28 
47.50 47.61 47.72 
46.94 . 47.06 47.17 
+46.39 +46.50 +46.61 
45.83 45-94 46.06 
45.28 45-39 45.50 
44.72 44.83 44.94 | 
44-17 44.28 44.39 
143.61 +43.72 +43.83 
43.06 43.17 43.28 
42.50 42.61 42.72 
41.94 42.06 42.17 
41.39 41.50 41.61 
+40.83 +40.94 +41.06 
40.28 ; 40.50 
39-72 : 5 39-94 
39-17 : : 39-39 
38.61 38.83 
+38.06 +38.28 
37-59 : : 37.72 
36.94 : : 37.17 
36.39 6.61 
35-83 36.06 
+35-28 +35.50 
34.72 .78 8 34.94 
34-17 : : 34-39 
33-61 33.83 
33-06 33.28 
+32.50 +32.72 
31.94 : ; Bani7 
31.39 : : 31.61 
30.83 : 31.06 
30.28 : Ee 30.50 
+29.72 +29.94 
29.17 29.39 
28.61 28.83 
28.06 28,28 
27.50 27.72 
+26.94 +27.17 
as} 9 
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FAHRENHEIT SCALE TO CENTIGRADE. 


au 2 3 
C @ Oh c. C: Cc. Cc. Cc: 
+26°67 | +26°72 | +26°78 | +26°83 | +26°89 | +26°94 27°11 | +27°17 
26.11] 26.17] 26.22] 26.28 . : i 
25.56| 25.61] 25.67 
25.00] 25.06] 25.11 
24.44| 24.50] 24.56 


+23.89 | +23.94 | +24.00 | +24.06 
23-33] 23-39| 23-44} 23-50 
22.78] 22.83] 22.89] 22.94 
22522) | 22220 |zaeaG 
21.67) |e2t-72 |eela7o 


+-21.11 | +21.17 | +21.22 
20.56 20.67 
20.00 : 20.11, 
19.44 : 19.56 
18.89 . 19.00 


+18. 33 -39 | +18.44 
17.78 ; 17.89 
17222 p 17.33 
16.67 : 16.78 
16.11 . 16,22 


+15.56 .61 | +15.67 
15.00 3 15.11 
14.44 : 14.56 
13.89 : 14.00 
13-33 . 13.44 


+12.78 83 | -+12.89 
12.22 : 12.33 
I1.67 : 11.78 
Bis ts ; II.22 
10.56 . 10.67 


+I0.11 
9.56 


Swave 8 


ON 


+ 1.83 ; ae 
Ij+ 1.17|+ 1.22|+ 1.28 5 - z A 38 a H ry 
+ 0.56|+ 0.61/+ 0.67|+ 0.72 : ' y ; + 3I.00|/+ 1.06 
0.00|-+ 0.06|+ 0.11}+ 0.17 : t ; .39|+ 0.44 + 0.50 
— 0.56|— 0.50|— 0.44|— 0.39 — o.II]/— 0.06 


— 0.67|— 0.61 


8 9 
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TABLE 2. 
FAHRENHEIT SCALE TO CENTIGRADE. 


Hee MwnwarIn ov 
bh OW ONN 
“SIH 


Se Ome ON UN Gs 
Drnur 

SIH OF 

MAO ® Ch 

OfOwW CO NAT 


LONE CSI Noy INC eS. 
° 
ron 


14.39 


—-14.94 
15.50 
16.06 
16.61 
7k 7, 
17.72 


—17.83 
18.39 
18.94 
19.50 
20.06 


—20.61 
20.17 
DE 
22.28 
22.83 


SEE, 
23-94 
24.50 
25.06 
25.61 


—26.17 
26.72 
27.28 
27.83 
28.39 

—28.94 
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TABLE 2. 


FAHRENHEIT SCALE TO CENTIGRADE. 
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TABLE 2, 
FAHRENHEIT SCALE TO CENTIGRADE, 
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TABLE 3. 


CENTIGRADE SCALE TO FAHRENHEIT. 


Ee 
+60° [4140-00 
138.20 
136.40 
134.60 
132.80 


123.80 


+-122.00 
120.20 
118.40 
116.60 
114.80 


+113.00 
III.20 
109.40 
107.60 
105.80 


+104.00 
102.20 
100.40 
98.60 
96.80 


95.00 
93.20 
QI.40 
89.60 
87.80 


86.00 
84.20 
82.40 
80.60 
78.80 


77.00 
75.20 
73-40 
71.60 
69.80 


68.00 
66.20 
64.40 
62.60 
60.80 


59.00 
57.20 
55.40 
53.60 
51.80 


50.00 


:0 


| 


F, 
+140.18 
138.38 
136.58 
134.78 
132.98 


+131.18 
129.38 
127.58 
125.78 
123.98 


i 2.0S 
120.38 
118.58 
116.78 
114.98 


+113.18 
III.38 
109.58 
107.78 
105.98 


+104.18 
102.38 
100.58 
98.78 
96.98 


95.18 
93-38 
91.58 
89.78 
87.98 


86.18 
84.38 
82.58 
80.78 
78.98 


77.18 
75-38 
73-58 
71.78 
69.98 


68.18 
66.38 
64.58 
62.78 
60.98 


59.18 
57-38 
55-58 
53-78 
51.98 


+ 50.18 
a. 


s2 


Es 
+140°36 
138.56 
136.76 
134.96 
133.16 


+131.36 
129.56 
127.76 
125.96 
124.16 


rr 22.30 
120.56 
118.76 
116.96 
II5.16 


+113.36 
I11.56 
109.76 
107.96 
106.16 


+104.36 
102.56 
100.76 
98.96 
97.16 


95-36 
93-56 
91.76 
89.06 
88.16 


86.36 
84.56 
82.76 
80.96 
79.16 


77.36 
75-56 
73-76 
71.96 
70.16 


68.36 
66.56 
64.76 
62.96 
61.16 


59.36 
57-50 
55-76 
53-96 


2eKOl\) 


+ 50.36 


3 


Fe 
+140°54 
138.74 
136.94 
135-14 
133-34 


+131.54 
129.74 
127.904 
126.14 
124.34 


+122.54 
120.74 
118.94 
117.14 
115.34 


+113.54 
TII.74 
109.94 
108.14 
106.34 


+104.54 
102.74 
100.94 
99-14 
97.34 


95-54 
93-74 
91.94 
90.14 
88.34 


86.54)- 


84.74 
82.94 
81.14 


79-34 


77-54 
75-74 
73-94 
72.14 
70.34 


68.54 
66.74 
64.94 
63.14 
61.34 


59-54 
57-74 
55-94 
54.14 
52.34 


+ 50.54 


ae. 
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F. F. 
+140.72]+140.90 
138.92] 139.10 
137.12] 137.30 
135.32] 135-50 
133.52] 133-70 


+131.72]4+131.90 
129.92] 130.10 
128.12] 128.30 
126.32] 126.50 
124.52] 124.70 


+122.72 
120.92 
IIQ.12 
117.32 
115.52 


+-122.90 
{21.10 
IIQ.30 
117.50 
II5.70 


+11I3.90 
112.10 
II0.30 
108.50 
106.70 


Ley 
III.92 
110,12 
108.32 
106.52 


+104.72]+104.90 
102.92] 103.10 
IOI.I2] 101.30 
99-32] 99-50 
97-52] 97-70 


95-721+ 
93-92 
Q2.12 
90.32 
88.52 


95-90 
94.10 
92.30 
90.50 
88.70 


86.72 
84.92 
83.12 
81.32 
79-52 


86.90 
85.10 
83.30 
81.50 
79-70 


77-72 
75-92 
74.12 
7282 
70.52 


68.72 


77-99 
76.10 
74-30 
72.50 
70.70 


68.90 


Fea 
+141°08 
139.28 
137.48 
135.08 
133.88 


+132.08 
130.28 
128.48 
126.68 
124.88 


+123.08 
121.28 
119.48 
117.68 
115.88 


+114.08 
112.28 
110.48 
108.68 
106.88 


+105.08) 
103.28) 
101.48 


99.68 
97.88 


96.08) 
04.28 
92.48 
90.68 
88.88 


87.08 
85.28 
83.48 
81.68 
79.88 


78.08 
76.28 
74.48 
72.68 
70.88 


69.08 


66.92 
65.12 
63.32 
61.52 


67.10 
65.30 
63.50 
61.70 


59.90 
-58.10 
56.30 
54.50 
52.70 


59-72 
57-92 
56.12 
54.32 
52.52 


+ 50.72]+ 50.90 


ac} 


67.28 
65.48 
63.68 
61.88 


60.08 
58.28 
56.48 
54.08 
52.88 


+. 51.08 


F, 
+141°26 
139.46 
137.06 
135.80 
134.06 


532.20 
130.46 
128.66 
126.86 
125.06 


+123.26 
121.46 
119.66 
117.86 
116.06 


“hr14526 
I12.46 
110.66 
108.86 
107.06 


+105.26 
103.46 
101.66 


99.86 
98.06 


96.26 
94.46 
92.66 
90.86 
89.06 


87.26 
85.46 
83.66 
81.86 
80.06 


78.26 
76.46 
74.66 
72.86 
71.06 


69.26 
67.46 
65.66 
63.86 
62.06 


60.26 


58.46 
56.66 


53.06 


54.86) 


FE. 
+141.44 
139.04 
137.84 
136.04 
134.24 


+132.44 
130.64 
128.84 
127.04 
125.24 


+123.44 
121.64 
I19.84 
118.04 
116.24 


+I14.44 
II2.64 
110.84 
109.04 
107.24 


+105.44 
103.64 
Ior.84 
100.04 
98.24 
+ 96.44 
94.64 
92.84 
QI.04 
89.24 


87.44 
85.64 
83.84 
82.04 
80.24 


78.44 
76.64 
74.84 
73.04 
71.24 


69.44 
67.64 
65.84 
64.04} 
62.24 


60.44 
58.64 
56.84 
55-04 
53-24 


a 52-20 


4 5 


6 


ie 


+ 51.44 


Fe 
+141°62 
139.82 
138.02 
136.22 
134.42 


+132.62 
130.82 
129.02 
127.22 
125.42 


+123.62 
121.82 
120.02 
118.22 
116.42 


+114.62 
112.82 
III.02 
109.22 
107.42 


+105.62 
103.82 
102.02 
100.22 

98.42 


96.62) 
94.82 
93.02 
Q1.22 
80.42 


87.621} 
85.82 
84.02 
82.22 
80.42 


— 


78.62 


8 


Io 


+ 
oO 
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TABLE 3. 


CENTIGRADE SCALE TO FAHRENHEIT. 


61) s7 ee eee | 
F, F. F, F. 

— 47.08/— 4f.26)/— 41-44|— 41-62 

42.88] 43.06/ 43.24] 43.42 

44.68} 44.86] 45.04). 45.22 

46.48} 46.66} 46.84] 47.02 

48.28} 48.46) 48.64 48.82 


1 2 3 


Ea F. F, 

— 40.18/— 40.36 — 40.54 
41.98] 42.16} 42.34 
43-78) 43-96 44.14 
45-58] 45-70) 45-94 
47.38} 47-56) 47-74 


— 50.08}— 50.26/— 50.44/— 50.62! 
51.88) 52.06) | 52:24) 152-42) 
53-68] 53-86] 54.04] 54.22 
55-48] 55.66] 55.84] 56.02 
57-28] 57.46] 57.64) 57.82 


— 49.18|— 49.36/— 49.54 
50.98} 51.16] 51.34 
52.70) 5i2e00) ss ek4 
54-58} 54.76) 54.04] 
56.38] 56.56) 56.74 


i— §9.08/— 59.26|— 59.44|— 59.62 

60.88} 61.06 61.24] 61.42 
62.68] 62.86} 63.04) 63.22 
64.48} 64.66] 64.84} 65.02 
66.28) 66.46} 66.64) 66.82 


— 58.18/— 58.36/— 58.54 
59-98} 60.16] 60.34 
61.78. 61.96] 62.14 
63.58] 63.76] 63.04 
65.38) 65.56) 65.74 


— 68.08/— 68.26|/— 68.44/— 68.62 
69.88] 70.06] 70.24] 70.42 
71.68] 71.86) 72.04) 72.22 
73-48} 73.66/ 73.84) 74.02 
75-28} 75.46] 75-64) 75.82 


— 67.18/— 67.36|/— 67.54 
68.98] 69.16} 69.34 
70.78| 70.96) 71.14 
72.58) 72.76) 72.04 
74-38| 74.50) 74-74 


=177-00| = 77,20 | 77-44 nee 
78.88] 79.06] 79.24] 79.42 
80.68} 80.86) 81.04]. 81.22 
82.48} 82.66 82.84] 83.02 
84.28 84.64} 84.82 


76.18|— 76.36/— 76.54 
77-98; 78.16, 78.34 
79.78| 79.96} 80.14 
82.58) 81.76) 81.94 
83.38 83.74 


86.08) : 86.44/— 86.62 
87.88; 88.06) 88.24) 88.42 
89.68) 89.86} 90.04; 90.22 
91.48) 91.66) 91.84} 92.02|] 
93-28} 93.46) 93.64, 93.82 


85.18 85-54 
86.98} 87.16) 87.34 
88.78) 88.96) 89.14 
90.58} 90.76] 90.94 
92.38] 92.56] 92.74 


— 95.08/— 95.26/— 95.44/— 95.62 
96.88} 97.06] 97.24) 97.42 
98.68} 98.86} 99.04] 99.22 
100.48) 100.66) 100.84) Ior.o2 
102.28} 102.46] 102.64] 102.82 


94-18|— 94.36|— 94.54 
95-98) 96.16} 96.34 
97-78} 97.96) 98.14 
99.58] 99.76) 99.94 
IOI.38| Io1r.56| 101.74) 


—103.18|—103.36/—103.54 
104.98} 105.16} 105.34 
106.78} 106.96] 107.14 
108.58] 108.76] 108.94 
110.38] 110.56] 110.74 


—104.08|/—104.26|—104.44|—104.62 
105.88} 106.06} 106.24; 106.42 
107.68} 107.86} 108.04} 108.22 
109.48} 109.66] 109.84} 110.02 
I11.28|} 111.46] 111.64] 111.82 


—112.18|—112.36|/—112.54 
113.98} I14.16) 114.34 
115.78] 115.96] 116.14 
117.58] 117.76] 117.94 
119.38] 119.56] 119.74 


—113.08|—113.26|—113.44/—113.62 
114.88] 115.06] 115.24] 115.42 
116.68} 116.86] 117.04] 117.22 
118.48} 118.66) 118.84] 119.02 
120.28] 120.46] 120.64] 120.82 


—121.18|—121.36|—121.54 
122.98] 123.16] 123.34 
124.78) 124.96] 125.14 
126.58] 126.76) 126.94 
128.38) 128.56] 128.74 


—122,08|—122.26|/—132.44|—122.62 
123.88) 124.06] 124.24] 124.42 
125.68} 125.86] 126.04] 126.22 
127.48) 127.66] 127.84] 128.02 
129.28} 129.46| 129.64] 129.82 


—130.18|—130.36|—130.54 
1 w2 3 


—131.08|—131.26|—131.44|—131.62 
6 af 8 | 9 
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TABLE 4, 
CENTIGRADE SCALE TO FAHRENHEIT— Near the Boiling Point. 


TABLE 5. 
DIFFERENCES FAHRENHEIT TO DIFFERENCES CENTIGRADE. 


TABLE 6. 


0 
I 
Zz 
3 
4 
5 
6 
I 
8 
9 
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CORRECTION FOR THE TEMPERATURE OF THE EMERGENT 


TABLE 7. 


MERCURIAL COLUMN OF THERMOMETERS. 


T =1— 0.000086 n(i’ — ?) — Fahrenheit temperatures. 

T =t—o.000155 w(t’ — t) — Centigrade temperatures. 

T = Corrected temperature. 

t = Observed temperature. 

t’ = Mean temperature of the glass stem and emergent mercury column. 
n = Length of mercury in the emergent stem in scale degrees. 


= highe . Lye 
When ?’ is at than ¢ the numerical correction is to be 


subtracted. 
lower 


added. 


CORRECTION FOR FAHRENHEIT THERMOMETERS. 


Values of 0.000086 n(t’ — t) 


TABLE 8. 


CORRECTION FOR CENTIGRADE THERMOMETERS. 


Values of 0.000155 n(¢’ — 2) 


SMITHSONIAN TABLES. 


CONVERSIONS INVOLVING LINEAR MEASURES. 


Inches into millimeters 

Millimeters into inches 

Barometric inches into millibars 

Barometric millimeters into millibars 

Feet into meters 

Meters into feet 

Miles into kilometers 

Kilometers into miles 

Interconversion of nautical and statute miles 


Continental measures of length with their metric and English 
equivalents 


Tite 9 
TABLE I0 
TABLE II 
TABLE 12 
‘TABLE 12) 
TABLE 14 
TABLE 15 
TABLE 16 


TABLE 17 


TABLE 18 


TABLE 9, 


INCHES INTO MILLIMETERS. 


1 inch = 25.40005 inm. 


= 
Inches. .00 Ol 02 .03 .04 .05 .06 .07 .08 .09 
mm, mm. mm, mm, mm. mm, mm, mm. mm mm. 
0.00 0.00 0.25 0.51 0.76 1.02 1.27, 1.52 1.78 2.03 2.29 
0.10 2.54 2.79 3.05 3.30 3.56 3.81 4.06 4.32 4.57 4.83 
0.20 5.08 5.33 5.59 5.84 6.10 6.35 6.60 6.86 Gfsttak Tiegh 
0.30 7.62 7.97 8.13 8.38 8.64 8.89 9.14 9.40 9.65 9.91 
0.40 10.16 | 10.41 | 10.67 | 10.92 | 11.18 |] 11.43 | 11.68 | 11.94 | 12.19 | 12.45 
0.50 12.70 || 12:95 | 13.20 | 13-40Nle 13-72) |) 63:07 | T4-228) 14-430 i475 OO 
0.60 15.24 | 15.49 | 15.75 | 16.00 | 16.26 | 16.51 | 16.76) 17.02) 17.27) 27-53 
0.70 17.78 | 18.03 | 18.29 | 18.54 | 18.80] 19.05 | 19.30 | 19.56] 19.81 | 20.07 
0,80 20.32 | 20.57 | 20.83 | 21.08 | 21.34] 21.59 | 21.84 | 22.10 | 22.35 | 22.61 
0.90 22.86 | 23.11 | 23.37 | 23.62 | 23.88 | 24.13 | 24.38 | 24.64 | 24.89 | 25.15 
1.00 | 25.40} 25.65 | 25.91 | 26.16 | 26.42 | 26.67 | 26.92 | 27.18 | 27.43 | 27.69 
I.I0 | 27.94 | 28.19 | 28.45 | 28.70 | 28.96] 29.21 | 29.46 | 29.72 | 29.97 | 30.23 
1.20 20,48 | 30:73 | 30:99 || 31-24 | 31-50 | 31-75 | 32:00 | 32:26) 932-55 e277 
1.30 | 33.02 | 33-27 | 33-53 | 33-78 | 34.04 | 34.29 | 34.54 | 34.80 | 35.05 | 35.31 
1.40 | 35-56 | 35.81 | 36.07 | 36.32 | 36.58 | 36.83 | 37.08 | 37.34 | 37-59 | 37-85 
1.50 | 38.10] 38.35 | 38.61 | 38.86 | 39.12 | 39.37 | 39.62 |~39.88 | 40.13 | 40.39 
1.60 40.64 | 40.89 | 41.15 | 41.40 | 41.66] 41.91 | 42.16 | 42.42 | 42.67 | 42.93 
1.70 | 43.18 | 43.43 | 43-69 | 43.94 | 44.20 |~44.45 | 44.70] 44.96 | 45.21 | 45.47 
1.80 | 45.72 | 45.97 | 46.23 | 46.48 | 46.74 | 46.99 | 47.24 | 47.50 | 47.75 | 48.01 
1.90 | 48.26 | 48.51 | 48.77 | 49.02 | 49.28] 49.53 | 49.78 | 50.04 | 50.29 | 50.55 
2.00 | 50.80} 51.05 | 51.31 | 51.56 | 51.82 | 52.07 | 52.32 | 52.58 | 52.83 | 53.09 
2.10 | 53.34 | 53-59 | 53-85 | 54.10 | 54.36] 54.61 | 54.86 | 55.12 | 55.37 | 55-63 
2.20 55.88 | 56.13 | 56.39 | 56.64 | 56.90] 57.15 | 57.40 | 57.66 | 57.91 | 58.17 
2.30 58.42 | 58.67 | 58.93 | 59.18 | 59.44} 59.69 | 59.94 | 60.20] 60.45 | 60.71 
2.40 | 60.96 | 61.21 | 61.47 | 61.72 | 61.98 | 62.23 | 62.48 | 62.74 | 62.99 | 63.25 

2.50 | 63.50 | 63.75 | 64.01 | 64.26 | 64.52 | 64.77 | 65.02 | 65.28 | 65.53 | 65.79 ! 
2.60 66.04 | 66.29 | 66.55 | 66.80 | 67.06 | 67.31 | 67.56 | 67.82 | 68.07 | 68.33 
2.70 68.58 | 68.83 | 69.09 | 69.34 | 69.60] 69.85 | 70.10 | 70.36 | 70.61 | 70.87 
2.80 7 U2 7037 s| 71-03 1 7k Sonn 72.04 | 7220 na 2.04 a7 2OO uly 2am Maen 
2.90 | 73.66 | 73.91 | 74.17 | 74.42 | 74.68] 74.93 | 75.18 | 75.44 | 75.69 | 75.95 
3.00 | 76.20 | 76.45 | 76.71 | 76.96 | 77.22 | 77.47 | 77.72 | 77.98 | 78.23 | 78.49 
3.10 78.74 | 78.99 | 79.25 | 79.50 | 79.76 | 80.01 | 80.26 | 80.52 | 80.77 | 81.03 
3.20 81.28 | 81.53 | 81.79 | 82.04 | 82.30] 82.55 | 82.80 | 83.06 | 83.31 | 83.57 
3.30 | 83.82 | 84.07 | 84.33 | 84.59 | 84.84] 85.09 | 85.34 | 85.60 | 85.85 | 86.11 
3.40 | 86.36 | 86.61 | 86.87 | 87.12 | 87.38] 87.63 | 87.88 | 88.14 | 88.39 | 88.65 
3.50 | 88.90 | 89.15 | 89.41.| 89.66 | 89.92 | 90.17 | 90.42 | 90.68 | 90.93 | 91.19 
3-60 | 91.44 | 91.69 | 91.95 | 92.20 | 92.46] 92.71 | 92.96 | 93.22 | 93.47 | 93.73 
3-70 | 93-98 | 94.23 | 94.49 | 94.74 | 95.00] 95.25 | 95.50 | 95.76 | 96.01 | 96.27 
3.80 }| 96.52 | 96.77 | 97.03 | 97-28 | 97-54] 97-79 | 98.04 | 98.30 | 98.55 | 98.81 
3.90 99.06 | 99.31 | 99.57 | 99.82 | 100.08 | 100.33 | 100.58 | 100.84 | 101.09 | 101.35 
4.00 | 101.60 | 101.85 | 102.11 | 102.36 | 162.62 | 102.87 | 103.12 | 103.38 | 103.63 | 103.89 
4.10 | 104.14 | 104.39 | 104.65 | 104.90 | 105.16 | 105.41 | 105.66 | 105.92 | 106.17 | 106.43 
4.20 | 106.68 | 106.93 | 107.19 | 107.44 | 107.70 | 107.95 | 108.20 | 108.46 | 108.71 108.97 
4.30 | 109.22 | 109.47 | 109.73 | 109.98 |,110.24 | 110.49 | 110.74 | 111.00 | 111.25 | 111.51 
4.40 | 111.76 | 112.01 | 112.27 | 112.52 | 112.78 | 113.03 | 113.28 | 113.54 113.79 | 114.05 
4.50 114.30 | 114.55 114.81 | 115.06 | 115.32 | 115.57 | 115.82 | 116.08 | 116.33 116.59 
4.60 ] 116.84 | 117.09 | 117.35 |117.60 | 117.86 | 118.11 | 118.36 | 118.62 118.87 | 119.13 
4.70 119.38 | 119.63 | 119.89 | 120.14 | 120.40 | 120.65 | 120.90 | 121.16 I21.41 | 121.67 
4.80 | 121.92 | 122.17 | 122.43 | 122.68 | 122.94 | 123.19 | 123.44 | 123.70 123.95 | 124.21 
4.90 |124.46 | 124.71 | 124.97 | 125.22 I 2 5.48 | 125.73 | 125.98 | 126.24 | 126.49 | 126.75 


Proportional Parts. 


Inch. 
mm, 


0.001 
0.025 


0.002 
0.051 


0.003: + 
0.076 


0.004 
0.102 


0.005 
0.127 


0.006 
0.152 


0.007 
0.178 


0.008 =o. 
0.203 


oO. 


009 
229 


SMITHSONIAN TABLES, 


16 


— ss 


INCHES INTO MILLIMETERS. 
I inch = 25.40005 mm, 


Inches. 


| 


Proportional Parts. 


127.00 
129.54 
132.08 
134.62 
137.16 


139.70 
142.24 
144.78 
147.32 
149.86 


152.40 
154-94 
157.48 
160.02 
162.56 


165.10 
167.64 
170.18 
172.72 
175.26 


177.80 
180.34 
182.88 
185.42 
187.96 
190.50 
193.04 
195.59 
198.12 
200.66 


203.20 
205.74 
208.28 
210.82 
213.36 


215.90 
218.44 
220.98 
223.52 
226.06 


228.60 
231.14 
233.68 
236.22 
238.76 


241.30 
243.84 
246.38 
248.92 
251.46 


254.00 


SMITHSONIAN TABLES> 


mm, 
ED 7eo 
129.79 
£32.33. 
134.87 
137.41 


139-95 
142.49 
145-03 
147.57 
150.11 
152.66 
155.19 
157-73 
160.27 
162.81 


165.35 
167.89 
170.43 
172.97 
175-51 
178.05 
180.59 
183.13 
185.67 
188.21 


190.75 
193-29 
195.83 
198.37 
200.91 
203.45 
205-99 
208.53 
211.07 
213.61 


216.15 
218.69 
220.28 
223.77 
226.31 
228.85 
231.39 
233-93 
2360.47 
239.01 
241.55 
244.09 
246.63 
249.17 
251.71 


254.25 


Inch. 
mm. 


mm. 
127.51 
130.05 
132.59 
B35.03 
137.67 
140.21 
142.75 
145.29 
147.83 
150.37 


152.91 
155-45 
157-99 
160.53 
163.07 


165.61 
168.15 
170.69 
173-23 
175-77 
178.31 
180.85 
183.39 
185.93 
188.47 
IQI.O1 
193-55 
196.09 
198.63 
201.17 


203.71 
206.25 
208.79 
PEE 33 
213.87 
216.41 
218.95 
221.49 
224.03 
226.57 


229.11 
231.65 
234.19 
236.73 
239.27 
241.81 
244.35 
246.89 
249.43 
251.97 


254.51 


0.001 
0.025 


TABLE 9. 


-03 


mm. 
127.76 
130.30 
132.84 
135.38 
237.02 
140.46 
143.00 
145-54 
148.08 
150.62 


153-16 
155.70 
158.24 
160.7 

163.32 


165.86 
168.40 
170.94 
173.48 
176.02 
178.56 
181.10 
183.64 
186.18 
188.72 


IQI.26 
193.80 
196.34 
198.88 
201.42 


203.96 
206.50 
209.04 
211.58 
214.12 


216.66 
219.20 
221.74 
224.28 
226.82 


229.36 
231.90 
234.44 
236.98 
239.52 
242.06 
244.60 
247.14 
249.68 
252.22 


254.76 


0.002 
0.051 


-04 


mm, 
128.02 
130.56 
133.10 
135-64 
138.18 
140.72 
143.26 
145.80 


148.34 
150.88 


153-42 
155-96 
158.50 
161.04 
163.58 


166.12 
168.66 
171.20 
173-74 
176.28 
178.82 
181.36 
183.90 
186.44 
188.98 


I9I.52 
194.06 
196.66 
199.14 
201.68 


204.22 
206.76 
209.30 
211.84 
214.38 


216.92 
219.46 
222.00 
224.54 
227.08 
229.62 
232.16 
234.70 
237.24 
239.78 
242.32 
244.86 
247.40 
249.94 
252.48 


255.02 


0,003 
0.076 


0.004 
0.102 


.05 


inm, 
128.27 
130.81 
133-35 
135.89 
138.43 


140.97 
143.51 
146.05 
148.59 
151.13 
153-67 
156.21 
158.75 
161.29 
163.83 


166.37 
168.91 
171.45 
173-99 
176.53 
179-07 
181.61 
184.15 
186.69 
189.23 


191.77 
194.31 
196.85 
199-39 
201.93 
204.47 
207.01 
209.55 
212.09 
214.63 


217.17 
219.71 
222.25 
224.79 
227.33 
229.87 
222,AT 
234-95 
237-49 
240.03 


242.57 
245.11 
247.65 
250.19 
252.73 


255-27 


7 


0.005 
0.127 


.06 


mim. 
128.52 
131.06 
133.60 
136.14 
138.68 


141.22 
143.76 
146.30 
148.84 
151.38 


153.92 
156.46 
159.00 
161.54 
164.08 


166.62 
169.16 
171.70 
174.24 
176.78 


179.32 
181.86 
184.40 
186.94 
189.48 


192.02 
194.56 
197.10 
199.64 
202.18 
204.72 
207.26 
209.80 


212.34 
214.88 


217.42 
219.96 
222.50 
225.04 
227.58 


230.12 
232.66 
235.20 
237-74 
240.28 
242.82 
245.36 
247.90 
250.44 
252.98 


255-52 


0.006 
0.152 


mim, 
128.78 
Igis 32 
133.86 
136.40 
138.94 
141.48 
144.02 
146.56 
149.10 
151.64 
154.18 
156.72 
159.26 
161.80 
164.34 
166.88 
169.42 
171.96 
174.50 
177.04 
179.58 
182,12 
184.66 
187.20 
189.74 


192.28 


194.82 
197.36 
199.90 
202.44 
204.98 
207.52 
210.06 
712.60 
215.14 
217.68 
220.22 
222.76 
225.30 
227.84 
230.38 
232.92 
235.46 
238.00 
240.54 
243.08 
245.62 
248.16 
250.70 
253-24 


255.78 


0.007 
0.178 


mm, 
129.03 
131.57 
134.11 
136.65 
139.19 


141.73 
144.27 
146.81 
149.35 
151.89 


154.43 
156.97 
159.51 
162.05 
164.59 
167.13 
169.67 
T72s2 
174.75 
177229 
179.83 
182.37 
184.91 
187.45 
189.99 


192.53 
195.07 
197.61 
200.15 
202.69 


205.23 
207.77 
210.31 
212.85 
215.39 
217.93 
220.47 
223.01 
225.55 
228.09 
230.63 
233.17 
235-71 
238.25 
240.79 


243.33 
245.87 
248.41 
250.95 
253-49 


256.03 


0.008 
0.203 


mim, 
129.29 
131.83 
134-37 
136.91 
139.45 || 


141.99 
144.53 |h 
147.07 
149.61 
152.15 


154.69 
157.23 
159-77 
162.31 
164.85 


167.39 
169.93 
172.47 
175.01 
177-55 
180.09 
182.63 
185.17 
187.71 
190.25 


192.79 
195-33 
197.87 
200.41 
202.95 


205.49 
208.03 
210.57 
213.11 
215.65 


218.19 
220.73 
ON Oa) 
225.81 
228.35 


230.89 
233-43 
235-97 
238.51 
241.05 
243-59 
246.13 
248.67 
251.21 
253-75 
256.29 


0.009 
0.229 


LE 9. 
as INCHES INTO MILLIMETERS. 


1 inch = 25.40005 mm. 


Inches. 


Proportional Parts. 


SmiTHSONIAN TABLES, 


254.25 
256.79 
259-33 
261.87 
264.41 
266.95 
269.49 
272.03 
274.57 
277.11 
279.65 
282,19 
284.73 
287,27 
289.81 


292.35 
294.89 
297-43 
299.97 
302.51 


305.05 
307.59 
310.13 
312.67 
315.21 
317-75 
320.29 
322.83 
325-37 
327.91 


330-45 
332-99 
335-53 
338.07 
340.61 


343-15 
345.69 
348.23 
350.77 
353-31 


355-85 
358.39 
360.93 
363.47 
366.01 


368.55 
371.09 
373-63 
376.17 
378.71 


381.25 


Inch, 
mm, 


.02 


mm. 
254.51 
257.05 
259-59 
262.1, 
264.6, 


267.21 
269.75 
272.29 
274.93 
277-37 
279.91 
282.45 
284.99 
287.53 
290.07 
292.61 
295-15 
297.69 
300.23 
302.77 


305-31 
307.85 
310.39 
312.93 
315-47 
318.01 
320.55 
323-09 
325.63 
328.17 


330. vie 
333-25 
335-79 
338.33 
340.87 


343-41 
345-95 
348.49 
351.03 
353-57 
356.11 
358.65 
361.19 
363.73 
366.27 
368.81 
371.35 
373.89 
376.43 
378.97 


381.51 


0.001 
0.025 


03 


mm, 
254.76 
257.30 
259.84 
262.38 
264.92 


267.46 
270.00 
272-54 
275.08 
277.62 


280.16 
282.70 
285.24 
287.78 
290.32 
292.86 
295.40 
297.94 
300.48 
303.02 


305.56 
308. 10 
310.64 
313.18 
315.72 
318.26 
320.80 
323-34 
325.88 
328.42 


330.96 
333-50 
336.04 
338.58 
341.12 


343-66 
346.20 
348.74 
351.28 
353.82 


356.36 
358.90 
361.44 
363.98 
366.52 
369.06 
371.60 
374-14 
376.68 
379.22 


381.76 


0.002 
0.051 


mm. 
255-27 
257.81 
260.35 
262.89 
265.43 
267.97 
270.51 
273.05 
275-59 
278.13 
280.67 
283.21 
285.75 
288.29 
290.83 


293-37 
295.91 
298.45 
300.99 
303-53 
306.07 
308.61 
Str. 15 
313.69 
316.23 


318.77 
321.31 
323.85 
326.39 
328.93 


331.47 
334.01 
336.55 
339-09 
341.63 


344.17 
346.71 
349.25 
351-79 
354-33 


356.87 
359-41 
361.95 
364.49 
367.03 


369.57 
372. II 
374.65 
377-19 
379-73 


382.27 


0,003 
0.076 


0.004 
0,102 


0.005 
0.127 


.06 


mm, 
255.52 
258.06 
260.60 
263.14 
265.68 


268.22 
270.76 
273.30 
275.84 
278.38 
280.92 
283.46 
286.00 
288.54 
291.08 


293.62 
296.16 
298.70 
301.24 
303.78 
306.32 
308.86 
311.40 
313-94 
316.48 


319.02 
321.56 
324.10 
326.64 
329.18 


331.72 
334.26 
336.80 


339-34 
341.88 


344.42 
346.96 
349.50 
352.04 
354.58 


357-12 
359.66 
362.20 
364.74 
367.28 
369.82 
372.36 
374-90 
377-44 
379.98 
382.52 


0.006 
0.152 


mm. 
255-78 
258.32 
260.86 
263.40 
265.94 
268.48 
271.02 
273.50 
276.10 
278.64 


281.18 
283.72 
286.26 
288.80 
291.34 
293.88 
296.42 
298.96 
301.50 
304.04 
306.58 
309.12 
311.66 
314.20 
316.74 
319.28 
321.82 
324.36 
326.90 
329.44 


331.98 
334-52 
337.06 
339.60 
342.14 


344.68 
347.22 
349.76 
352.30 
354.84 


357-38 
359.92 
362.46 
365.00 
367.54 
370.08 
372.62 
375.16 
377-70 
380.24 


382.78 


0.007 
0.178 


.08 


mm. 
256.03 
258.57 
201211 
263.65 
266.19 


268.73 
Poy 
273.81 
276.35 
278.89 


281.43 
283.97 
286.51 
289.05 
291.59 
294-13 
296.67 
299.21 
301.75 
304.29 
306.83 
309.37 
311.91 
314.45 
316.99 
319.53 
322.07 
324.61 
327.15 
329.69 


332. 23 
334-77 
337-30 
339-85 
342.39 


344.93 
347-47 
350.01 
352-55 
355-09 


357-63 
360.17 
362.71 
365.25 
367.79 


379.33 
372.87 
375-41 
377-95 
380.49 


383.03 


0.008 
0.203 


18 


.09 


mm, 
256.29 
258.83 
261.37 
263.91 
266.45 


268.99 
271.53 
274.07 
276.61 
279-15 
281.69 
284.23 
286.77 
289.31 
291.85 


294.39 
296.93 
299.47 
302.01 
304-55 


307.09 
309.63 
312.17 
314.71 
317.25 


319.79 
322.33 
324.87 
327.41 
329.95 


332-49 
335-03 
337-57 
340.11 
342.65 


345.19 
347-73 
350.27 
352.81 


355-35 


357.89 
360.43 
362.97 
365.51 
368.05 


379.59 
373-13 


375-67 
378.21 


380.75 
383.29 


0.009 
0.229 


TABLE Q. 
INCHES INTO MILLIMETERS. 


I inch = 25.40005 mm. 


Inches. | .00 01 .02 .03 4 : .06 .07 .08 .09 | 


mm, min, } mm, mn, mm, . mm, mm, mm, mm, 
15.00 | 381.00 | 381.25 | 381.51 | 381.76 | 382.02 : 382.52 | 382.78 | 383.03 | 383.29 
15.10 | 383.54 | 383.79 | 384.05 | 384.30 | 384.56 -81 | 385.06 | 385.32 | 385.57 | 385.83 
15.20 | 386.08 | 386.33 | 386.59 | 386.84 | 387.10 ; 387.60 | 387.86 | 388.11 | 388.37 
15.30 | 388.62 | 388.87 | 389.13 | 389.38 | 389.64 : 390.14 | 390.40 | 390.65 | 390.91 
15.40 | 391.16 | 391.41 | 391.67 | 391.92 | 392.18 : 392.68 | 392.94 | 393.19 | 393.45 


e 
15.50 | 393.70 | 393.95 | 394.21 | 394.46 | 394.72 -97 | 395-22 | 395-48 | 395.73 | 395-99 
15.60 | 396.24 | 39.649 | 396.75 | 397-00 | 397.26 “SL | 397-76 | 398.02 | 398.27 | 398.53 
15.70 | 398.78 | 399.03 | 399.29 | 399.54 | 399.80 ; 400.30 | 400.56 | 400.81 | 401.07 
15.80 ] 401.32 | 401.57 | 401.83 | 402.08 | 402.34 : 402.84 | 403.10 | 403.35 | 403.61 
15.90 | 403.86 | 404.11 | 404.37 | 494.62 | 404.88 ‘ 405.38 | 405.64 405.89 | 406.15 


16.00 | 406.40 | 406.65 | 406.91 | 407.16 | 407.52 n 407.92 | 408.18 | 408.43 | 408.69 
16.10 | 408.94 | 409.19 | 409.45 | 409.70 | 409.96 K 410.46 | 410.72 | 410.97 | 411.23 
16.20 | 411.48 | 411.73 | 411.99 | 412.24 | 412.50 : 413.00 | 413.26 | 413.51 | 413.77 
16.30 | 414.02 | 414.27 | 414.53 | 414.78 | 415.04 : 415.54 | 415.80 | 416.05 | 416.31 
16.40 | 416.56 | 416.81 | 417.07 | 417.32 | 417.58 S 418.08 | 418.34 | 418.59 | 418.85 


16.50 | 419.10 | 419.35 | 419.61 | 419.86 | 420.12 : 420.62 | 420.88 | 421.13 | 421.39 
16.60 | 421.64 | 421.89 | 422.15 | 422.40 | 422.66 : 423.16 | 423.42 | 423.67 | 423.93 
16.70 | 424.18 | 424.43 | 424.69 | 424.94 | 425.20 : 425.70 | 425.96 | 426.21 | 426.47 
16.80 | 426.72 | 426.97 | 427.23 | 427.48 | 427.74 : 428.24 | 428.50 | 428.75 | 429.01 
16.90 | 429.26 | 429.51 | 429.77 | 430.02 | 430.28 F 430.78 | 431.04 | 431.29 | 431.55 


17.00 | 431.80 | 432.05 | 432.31 | 432.56 | 432.82 : 433-32 | 433-58 | 433.83 | 434.09 
17.10 | 434-34 | 434.59 | 434-85 | 435-10 | 435.36 -61 | 435.86 | 436.12 | 436.37 | 436.63 
17.20 | 436.88 | 437.13 | 437-39 | 437-64 | 437.90 -15 | 438.40] 438.66 | 438.91 | 439.17 
17.30 | 439.42 | 439.67 | 439.93 | 440.18 | 440.44 -69 | 440.94 | 441.20 | 441.45 | 441.71 
17.40 | 441.96 | 442.21 | 442.47 | 442.72 | 442.98 : 443.48 | 443.74 | 443.99 | 444.25 


17.50 | 444.50 | 444.75 | 445.01 | 445.26 | 445.52 ; 446.02 | 446.28 | 446.53 | 446.79 
17.60 | 447.04 | 447.29 | 447.55 | 447-80 | 448.06 “31 | 448.56 | 448.82 | 449.07 | 449.33 
17.70 | 449.58 | 449.83 | 450.09 | 450.34 | 450.60 : 451.10 | 451.36 | 451.61 | 451.87 
17.80 | 452.12 | 452.37 | 452.63 | 452.88 | 453.14 +39 | 453-64 | 453-90 | 454.15 | 454.41 
17.90 | 454.66 | 454.91 | 455.17 | 455-42 | 455.68 -93 | 456.18 | 456.44 | 456.69 | 456.95 


18.00 7-20 -45 | 457-71 | 457-96 | 458.22 -47 | 458.72 | 458.98 | 459.23 | 459.49 
18.10 Meek oe, 460.25 | 460.50 | 460.76 : 461.26 | 461.52 | 461.77 | 462.03 
18.20 | 462.28 | 462.53 | 462.79 | 463.04 | 463.30 . 463.80 | 464.06 | 464.31 | 464.57 
18.30 *| 464.82 | 465.07 | 465.33 | 465.58 | 465.84 : 466.34 | 466.60 | 466.85 | 467.11 
18.40 | 467.36 | 467.61 | 467.87 | 468.12 | 468.38 : 468.88 | 469.14 | 469.39 | 469.35 


18.50 | 469.90 | 470.15 | 470.41 | 470.66 | 470.92 2 471.42 | 471.68 | 471.93 | 472.19 
18.60 | 472.44 | 472.69 | 472.95 | 473-20 | 473.46 ‘71 | 473-96 | 474.22 | 474.47 | 474.73 
18.70 | 474.98 | 475.23 | 475-49 | 475-74 | 476.00 -25 | 476.50 | 476.76 | 477.01 | 477.27 
18.80 | 477.52 | 477-77 | 478.03 | 478.28 | 478.54 -79 | 479.04 | 479.30 | 479-55 | 479.81 
18.90 | 480.06 | 480.31 | 480.57 | 480.82 | 481.08 : 481.58 | 481.84 | 482.09 | 482.35 


19.00 82.60 | 482.85 | 483.11 | 483.36 | 483.62 : 484.12 | 484.38 | 484.63 | 484.89 
19.10 eas ee 485.65 | 485.90 | 486.16 ; 486.66 | 486.92 | 487.17 | 487.43 
19.20 | 487.68 | 487.93 | 488.19 | 488.44 | 488.70 - 489.20 | 489.46 | 489.71 | 489.97 
19.30 | 490.22 | 490.47 | 490.73 | 490.98 | 491.24 : 491.74 | 492.00 | 492.25 | 492.51 
19.40 | 492.76 | 493.01 | 493-27 | 493-52 | 493.78 .03 | 494.28 | 494.54 | 494.79 | 495-05 
19.50 -30 : 495.81 | 496.06 | 496.32 ; 496.82 | 497.08 497-33 | 497-59 
19.60 497.34 48.09 498.35 | 498.60 | 498.86 .II | 499.36 | 499.62 | 499.87 | 500.13 
19.70 | 500.38 | 500.34 | 500.89 | 501.14 | 501.40 P 501.91 | 502.16 | 502.41 | 502.67 
19.80 | 502.92 | 503.18 | 503.43 | 503.68 | 503.94 : 504.45 | 504.70 | 504.95 | 505.21 
H} 19.90 | 505.46 | 505.72 | 505.97 | 506.22 506.48 i 506.99 | 507.24 | 507.49 | 507-75 
| 20.00 | 508.00 | 508.26 | 508.51 | 508.76 | 509.02 ; 509.53 | 509.78 | 510.03 | 510.29 
PR eee ee 


Inch. 0,001 0.002 0,003 0,004 0,005 0,006 0.007 0,008 0.009 
Proportional Parts. mm, 0.025 0.051 0.076 0,102 0.127 0,152 0.178 0,203 0.229 


SMITHSONIAN TABLES. 


19 


TABLE 9. 


INCHES INTO MILLIMETERS. 


i inch = 25.40005 mm. 


Inches. 


20.00 
20.10 
20.20 
20.30 
20.40 


20.50 
20.60 
20.70 
20.80 
20.90 


21.00 
21.10 
21.20 
21.30 
21.40 


21.50 
21.60 
21.70 
21.80 
21.90 


22.00 
22.10 
22.20 
22.30 
22.40 


22.50 
22.60 
22.70 
22.80 
22.90 


23.00 
23.10 
23.20 
23.30 
23.40 
23.50 
23.60 
23.70 
23.80 
23.90 
24.00 
24.10 
24.20 
24.30 
24.40 
24.50 
24.60 
24.70 
24.80 
24.90 
25.00 


-00 


mm, 
508.00 
510.54 
513.08 
515.62 
518.16 
520.70 
523-24 
525.78 
528.32 
530.86 


533-49 
535-94 
538.48 
541.02 
543.56 
546.10 
548.64 
551.18 
553-72 
550.26 
558.80 
561.34 
563.88 
566.42 
568.96 


571.50 
574.04 
576.58 
579.12 
581.66 


584.20 
586.74 
589.28 
591.82 
594.36 


596.90 
599-44 
601.98 
604.52 
607.06 


609.60 
612.14 
614.68 
617.22 
619.76 


622.30 
624.84 
627.38 
629.92 
632.46 


635.00 


Proportional Parts. 


Ol 


mm. 
508.26 
510.80 
513-34 
515.88 
518.42 


520.96 
523.50 
526.04 
528.58 
Fe pieite. 


533-66 
5360.20 
538.74 
541.28 
543.82 


546.36 
548.90 
551.44 
553-98 
550.52 
559.06 
561.60 
564.14 
566.68 
569.22 


571.76 
574.30 
576.84 
579.38 
581.92 


584.46 
587.00 
589.54 
592.08 
594.62 


597.16 
599-79 
602.24 
604.78 
607.32 


609.86 
612.40 
614.94 
617.48 
620.02 


622.56 
625 Io 
627.64 
630.18 
632.72 


635.26 


.02 .03 é : .06 -07 .08 .09 


mm mm . . mm mm mm, mm 


508.51 | 508.76 : : 509.53 | 509.78 | 510.03 | 510.29 
511.05 | 511.30 - : 512.07 | 512.32 | 512.57 | 512.83 
513.59 | 513.84 z .35 | 514.61 | 514.86 | 515.11 | 515-37 
516.13 | 516.38 : E 517.15 | 517-40 | 517-65 | 517-91 
518.67 | 518.92 : : 519.69 | 519.94 | 520.19 | 520.45 


521.21 | 521.46 : 3 522.23 | 522.48 | 522.73 | 522.99 
523-75 | 524.00 . . 524.77 | 525-02 | 525-47 | 525.53 
526.29 | 526.54 E : 527.31 | 527.56 | 527.91 | 528.07 
528.83 | 529.08 : : 529.85 | 530.10 | 530.35 | 530.61 
531.37 | 531-62 . -13 | 532.39 | 532-64 | 532.89 | 533-15 


533-91 | 534.16 . .67 | 534-93 | 535-18 | 535-43 | 535-69 
536.45 | 536-70 . .21 | 537-47 | 537-72 | 537-98 | 538.23 
538.99 | 539.24 ; .75 | 540.01 | 540.26 | 540.51 | 540.77 
541.53 | 541.78 . -29 | 542.55 | 542.80 | 543.05 | 543.31 
544.07 | 544.32 5 «83 | 545-09 | 545-34 | 545-59 | 545-85 


546.61 | 546.86 ; ; 547.63 | 547-88 | 548.13 | 548.39 
549.15 | 549.40 . -9T | 550.17 | 550.42 | 550.67 | 550.93 
551.69 | 551.94 : : 552-71 | 552-96 | 553-21 | 553-47 
554-23 | 554.48 : - 555-25 | 555-50 | 555-75 | 5560.01 
559-77 | 557-02 . -53 | 557-79 | 558.04 | 558.29 | 558.55 


559.31 | 559-56 : f 560.03 | 560.58 | 560.83 | 561.09 
561.85 | 562.10 ; : 562.87 | 563.12 | 563.37 | 563.63 
564.39 | 564.64 : : 565.41 | 565.66 | 565.91 | 566.17 
566.93 | 567.18 é : 567.95 | 568.20 | 568.45 | 568.71 
569.47 | 569.72 . . 579.49 | 579-74 | 579.99 | 571.25 


572.01 | 572.26 . . 573-03 | 573-28 | 573-53 | 573-79 
574-55 | 574-80 . -3I | 575-57 | 575-82 | 576.07 | 576.33 
577-09 | 577-34 : f 578.11 | 578.36 | 578.61 | 578.87 
579.63 | 579.88 ; : 580.65 | 580.90 | 581.15 | 581.41 
582.17 | 582.42 . yi 583.19 | 583.44 | 583.69 | 583.95 


584.71 | 584.96 : ; 585.73 | 585.98 | 586.23 | 586.49 
587.25 | 587.50 : ; 588.27 | 588.52 | 588.77 | 589.03 
589.79 | 590.04 h : 590.81 | 591.06 | 591.31,| 591.57 
592.33 | 592.58 . -09 | 593-35 | 593-60 | 593-85 | 594.11 
594.87 | 595.12 . -63 | 595-89 | 596.14 | 596.39 | 596.65 


597-41 | 597-66 -17 | 598.43 | 598.68 | 598.93 | 599.19 
599.95 | 600.20 : : 600.97 | 601.22 | 601.47 | 601.73 
602.49 | 602.74 : . 603.51 | 603.76 | 604.01 | 604.27 
605.03 | 605.28 : : 606.05 | 606.30 | 606.55 | 606.81 
607.57 | 607.82 : : 608.59 | 608.84 | 609.09 | 609.35 


610.11 | 610.36 : : 611.13 | 611.38 | 611.63 | 611.89 
612.65 | 612.90. : ; 613.67 | 613.92 | 614.17 | 614.43 
615.19 | 615.44 : : 616.21 | 616.46 | 616.71 | 616.97 
617.73 | 617.98 | : ; 618.75 | 619.00 | 619.25 | 619.51 
620.27 | 620.52 ; F 621.29 | 621.54 | 621.79 | 622.05 


622.81 | 623.06 2 ; 623.83 | 624.08 | 624. 624. 

625.35 | 625.60 , : 626.37 | 626.62 626.85 6ond 
627.89 | 628.14 : ‘ 628.91 | 629.16 | 629.41 | 629.67 
630.43 | 630.68 ; F 631.45 | 631.70 | 631.95 | 632.21 
632.97 | 633.22 . -73 | 33.99 | 634.24 | 634.49 | 634.75 


635.51 | 635.76 ; : 636.53 | 636.78 | 637.03 | 637.29 


Inch. 0.001 0.002 0.003 0.004 0.005 0.006 0007 0.008 0.009 


mim. 0.025 0.05I 0.076 0.102 0.127 0.152 0.178 0.203 0,229 


SMITHSONIAN TABLES, 


20 


TABLE 9, 
INCHES INTO MILLIMETERS. 


1 inch = 25.40005 mm. 


Inches. 4 -02 -03 -04 .05 .06 .07 é -09 


mm, mm, mm. mm. mm, Imm. mn, mm, mm, 
635.26 | 635.51 | 635.76 | 636.02 | 636.27 | 636.53 | 636.78 | 637.03 | 637.29 
637.80 | 638.05 | 638.30 | 638.56 | 638.81 | 639.07 | 639.32 | 639.57 | 639.83 
640.34 | 640.59 | 640.84 | 641.10 | 641.35 | 641.61 | 641.86 | 642.11 | 642.37 
642.38 | 643.13 | 643.38 | 643.64 | 643.89 | 644.15 | 644.40 | 644.65 | 644.91 
645.42 | 645.67 | 645.92 | 646.18 | 646.43 | 646.69 | 646.94 | 647.19 | 647.45 


647.96 | 648.21 | 648.46 | 648.72 | 648.97 | 649.23 | 649.48 | 649.73 | 649.99 
650.50 | 650.75 | 651.00 | 651.26 | 651.51 | 651.77 | 65.02 | 654.27 | 652.53 
653-04 | 653-29 | 653.54 | 653.80 | 654.05 | 654.31 | 654.56 | 654.81 | 655.07 
655-58 | 655-83 | 656.08 | 656.34 | 656.59 | 656.85 | 657.10 | 657.35 | 657.61 || 
658.12 | 658.37 | 658.62 | 658.88 | 659.13 | 659.39 | 659.64 | 659.89 | 660.15 
660.66 | 660.91 | 661.16 | 661.42 | 661.67 | 661.92, | 662.18 | 662.43 | 662.69 
663.20 | 663.45 | 663.70 | 663.96 | 664.21 | 664.47 | 664.72 | 664.97 | 665.23 
665-74 | 665.99 | 666.24 | 666.50 | 666.75 | 667.01 | 667.26 | 667.51 | 667.77 
668.28 | 668.53 | 668.78 | 669.04 | 669.29 | 669.55 | 669.80 | 670.05 | 670.31 |f 
670.82 | 671.07 | 671.32 | 671.58 | 671.83 | 672.09 | 672.34 | 672.59 | 672.85 


673.36 | 673.61 | 673.86 | 674.12 | 674.37 | 674.63 | 674.88 | 675.13 | 675.39 
675.90 | 676.15 | 676.40 | 676.66 | 676.91 | 677.17 | 677.42 | 677.67 | 677.93 
678.44 | 678.69 | 678.94 | 679.20 | 679.45 | 679.71 | 679.96 | 680.21 | 680.47 
680.95 | 681.23 | 681.48 | 681.74 | 681.99 | 682.25 | 682.50 | 682.75 | 683.01 
683.52 | 683.77 | 684.02 | 684.28 | 684.53 | 684.79 | 685.04 | 685.29 | 685.55 


686.06 | 686.31 | 686.56 | 686.82 | 687.07 | 687.33 | 687.58 | 687.83 | 688.09 
688.60 | 688.85 | 689. 10 | 689.36 | 689.61 | 689.87 | 690.12 | 690.37 | 690.63 
691.14 | 691.39 | 691.64 | 691.90 | 692.15 | 692.41 | 692.66 | 692.91 | 693.17 If 
693.68 | 693.93 | 694.18 | 694.44 | 694.69 | 694.95 | 695.20 | 695.45 | 695.71 
696.22 | 696.47 | 696.72 | 696.98 | 697.23 | 697.49 | 697.74 | 697.99 | 698.25 
698.76 | 699.01 | 699.26 | 699.52 | 699.77 | 700.03 | 700.28 | 700.53 | 700.79 
701.30 | 7OI.55 | 701.80 | 702.06 | 702.31 | 702.57 | 702.82 | 703.07 | 703.33 
703.84 | 704.09 | 704.34 | 704.60 | 704.85 | 705.11 | 705.36 | 705.61 | 705.87 
706.38 | 706.63 | 706.88 | 707.14 | 707.39 | 707.65 | 707.90 | 708.15 | 708.41 
708.92 | 709.17 | 709.42 | 709.68 | 709.93 | 710.19 | 710.44 | 710.69 | 710.95 


711.46 | 711.71 | 711.96 | 712.22 | 712.47 | 712.73 | 712.98 | 713.23 | 713.49 
714.00 | 714.25 | 714.50 | 714.76 | 715.01 | 715.27 | 715.52 | 715.77 | 716.03 
716.54 | 716.79 | 717-04 | 717.30 | 717-55 | 717-81 | 718.06 | 718.31 | 718.57 
719.08 | 719.33 | 719.58 | 719.84 | 720.09 | 720.35 | 720.60 | 720.85 | 721.11 
721.62 | 721.87 | 722.12 | 722.39 | 722.63 | 722.89 | 723.14 | 723.39 | 723.65 


724.16 | 724.41 | 724.66 | 724.92 | 725.17 | 725.43 | 725.68 | 725.93 | 726.19 
726.70 | 726.95 | 727.20 | 727.46 | 727.71 | 727.97 | 728.22 | 728.47 | 728.73 
729.24 | 729.49 | 729.74 | 730.00 | 730.25 | 730.51 | 730.76 | 731.01 | 731.27 
731.78 | 732.03 | 732-28 | 732.54 | 732.79 | 733-05 | 733-30 | 733-55 | 733-81 
734-32 | 734-57 | 734-82 | 735-08 | 735-33 | 735-59 | 735-84 | 736.09 | 736.35 


736.86 | 737-11 | 737.36 | 737-62 | 737-87 | 738.13 | 738.38 | 738.63 | 738.89 
739.40 | 739.65 | 739.90 | 740.16 | 740.41 | 740.67 | 740.92 | 741.17 | 741.43 
741.94 | 742.19 | 742.44 | 742.70 | 742.95 | 743-21 | 743.46 | 743.71 | 743-97 
744.48 | 744-73 | 744-98 | 745-24 | 745-49 | 745-75 | 746.00 | 746.25 | 746.51 
747.02 | 747.27 | 747-52 | 747-78 | 748.03 | 748.29 | 748.54 | 748.79 | 749.05 


749.56 | 749.81 | 750.06 | 750.32 | 750.57 | 750-83 | 751.08 | 751.33 | 751-59 
752.10 | 752.35 | 752.60 | 752.86 | 753.11 | 753-37 | 753-62 | 753-87 | 754.13 
754.64 | 754.89 | 755-14 | 755-40 | 755-65 | 755-91 | 756.16 | 756.41 | 756.67 
757.18 | 757-43 | 757-68 | 757-94 | 758-19 | 758.45 | 758.70 | 758.95 | 759-21 
759.72 | 759-97 | 760.22 | 760.48 | 760.73 | 760.99 | 761.24 | 761.49 | 761.75 


762.26 | 762.51 762.76 | 763.02 763.27 | 763.53 | 763.78 | 764.03 | 764.29 
1 


_ Inch. 0.001 0.002 0.003 0.004 0,005 0,006 0.007 0,008 0,009 
Proportional Parts. mm. 0.025 0.051 0,076 0,102 0.127 0.152 0.178 0.203 0.229 


SMITHBONIAN TABLES. ; 
21 


TASLE 9. 
INCHES INTO MILLIMETERS. 


© inch’== 25.40005 mm. 


Inch. 0.001 0.003 0.094 0.005 0.006 0.007 0.008 0.009 
mm. 0.025 0.076 0.102 0.127 0.152 0,178 0.203 0.229 


Proportional Parts. 


SmITHSONIAN TABLES 


22 


Sys 


TABLE 10. 
MILLIMETERS INTO INCHES. 3 


I mm. = 0.03937 inch. 


Milli- 
meters, 


. | Inches. | Inches. | Inches. | Inches. . | Inches. | Inches. | Inches. | Inches. 


0.0394. | 0.0787] 0.1181] o. ; 0.2362 | 0.2756] 0.3150] 0.354, 

0.4331 | 0.4724! 0.5118 | o. : 0.6299 | 0.6693 | 0.7087 erase 
0.8268 | 0.8661 | 0.9055 | o. Y 1.0236 | 1.0630] 1.1024] 1.1417 
1.2205 | 1.2598] 1.2992] 1.338 37 1.4173} 1.4567] 1.4961] 1.5354 
1.6142| 1.6535] 1.6929] 1.7 : 1.8110] 1.8504| 1.8898] I.9291 


2.0079 | 2.0472] 2.0866] 2. : 2.2047 | 2.2441} 2.2835] 2.3228 
2.4016 | 2.4409] 2.4803] 2. ; 2.5984 | 2.6378] 2.6772] 2.7165 
2.7953 | 2.8346 | .2.8740| 2. : 2.9921 | 3.0315 | 3.0709] 3.1102 
3.1890 | 3.2283] 3.2677] 3.307 : 3.3858 | 3.4252] 3.4646] 3.5039 
3.5828 | 3.6220] 3.6614] 3. : 3-7795 | 3.8189] 3.8583] 3.8976. 


3.9764 4.0157] 4.0551] 4. : 4.1732 | 4.2126] 4.2520] 4.2913 
4.3701 | 4.4094] 4.4488] 4. : 4.5669 | 4.6063 | 4.6457] 4.6850 
4.7638 | 4.8031] 4.8425] 4. : 4.9606 | 5.0000] 5.0394] 5.0787 
5-1575 | 5.1968] 5.2362] 5. +3150 | 5-3543 | 5-3937 | 5-4331| 5.4724 
5-5512| 5.5905 | 5.6299] 5. : 5.7480 | 5.7874] 5.8268] 5.8661 


5.9449 | 5.9842] 6.0236] 6. : 6.1417 | 6.1811 | 6.2205 | 6.2598 
6.3386 | 6.3779 | 6.4173] 6. ; 6.5354 | 6.5748] 6.6142} 6.6535 
6.7323 | 6.7716} 6.8110] 6. : 6.9291 | 6.9685 | 7.0079] 7.0472 
7.1260] 7.1653] 7.2047] 7. ‘ 7.3228 | 7.3622] 7.4016] 7.4409 
7-5197 | 7-559°| 7-5984 | 7. 6 7-7165 | 7-7559 | 7-7953| 7-3346 


7.9134 | 7-9527| 7.9921 | 8. : 8.1102 | 8.1496] 8.1890} 8.2283 
8.3071 | 8.3464] 8.3858] 8. : 8.5039 | 8.5433 | 8.5827 | 8.6220 
8.7008 | 8.7401 | 8.7795 | 8. : 8.8976 | 8.9370] 8.9764] 9.0157 
9.0945 | 9.1338 | 9.1732] 9. . 9.2913 | 9.3307 | 9.3701 | 9.4094 
9.4882 | 9.5275 9.5669) 9. : 9.6850 | 9.7244 9.7638 | 9.8031 


9.8819 | 9.9212| 9.9606 |Io. : 10.0787 |10.1181 |10.1575 |10.1968 
10.2756 |10.3149 |10.3543 |I0. : 10.4724 |10.5118 |10.5512 |10.5905 
10.6693 |10.7086 |10.7480 |Io. P 10.8661 |10.9055 |10.9449 |10.9842 
11.0630 |I1.1023 |II.1417 |II. : 11.2598 |11.2992 |11.3338 |11.3779 
11.4568 |11.4960 |11.5354 |II. i 11.6535 |I1.6929 |11.7323 |11.7716 


11.8504 |11.8897 |I1.9291 |II. : 12,0472 |12.0866 |12.1260 |12.1653 
12.2441 |12.2834 |12.3228 |12. : 12.4409 |12.4803 |12.5197 |12.5590 
12.6378 |12.6771 |12.7165 |12. ; 12.8346 |12.8740 |12.9134 |12.9527 
13.0315 |13.0708 |13.1102 |13. : 13.2283 |13.2677 |13.3071 |13.3464 
13.4252 |13.4645 |13.5039 |13.5433 |13- 13.6220 |13.6614 |13.7008 |13.7401 


13.8189 |13.8582 |13.8976 |13.9370 |13- 14.0157 |14.0551 |14.0945 |14.1338 
14.2126 |I4.2519 |14.2913 |14.3307 |14. 14.4094 |14.4488 |14.4882 |14.5275 
14.6063 |14.6456 |14.6850 |14.7244 |14. 14.8031 |14.8425 |14.8819 |14.9212 
15.0000 |15.0393 |15.0787 |15.1181 15. 15.1968 |15.2362 |15.2756 |15.3149 
15.3937 |15-433° |15-4724 15.5905 |15.6299 |15.6693 |15.7086 


15.7874 |15.8267 |15.8661 15.9842 |16.0236 |16.0630 |16.1023 


Tenths of a millimeter. Hundredths of a millimeter. 


SMITHSONIAN TABLES. 


See to 


TaBLe 10. 


MILLIMETERS INTO INCHES. 


I mm. = 0.03937 inch. 


Milli- 
meters, 


Inches. 


15.752 
15-791 
15.931 
15.870 
15-999 


15-949 
15.988 
16.028 
16,067 
16.106 


16.146 
16.185 
16.224 
16.264 
16.303 


16.342 
16.382 
16.421 
16.461 
16.500 


16.539 
16.579 
16.618 


16.657 
16.697 


16.736 
16.77 

16.815 
16.854 
16.894 


16.933 
16.972 
17.012 
17.051 
17.091 


17.130 
17.169 
17.209 
17.248 
17.287 


17.327 
17.366 
17.405 
17-445 
17.484 


17.524 
17.563 
17.602 
17.642 
17.681 


17.720 


Inches. 


15.756 
15-795 
15.835 
15.874 
15-913 


15-953 
15.992 
16.031 
16,071 
16,110 


16.150 
16.189 
16.228 
16.268 
16.307 


16.346 
16,386 
16.425 
16.465 
16.504 


16.543 
16.583 
16.622 
16.661 
16.701 


16.740 
16.779 
16.819 
16.858 
16.898 


16.937 
16.976 
17.016 
17-055 
17.094 


17.134 
17.173 
17.213 
17.252 
17.291 


17.331 
17.370 
17.409 
17.449 
17.488 


17.528 
17.507 
17.606 
17.646 
17.685 


17.724 


Inches. 
15.760 
15-799 
15.539 
15.878 
15.917 


15-957 
15.996 
16.035 
16.075 
16.114 


16.154 
16.193 
16,232 
16.272 
16.311 


16.350 
16.390 
16.429 
16.463 
16.508 


16.547 
16.587 
16.626 
16.665 
16.705 


16.744 
16.783 
16.823 
16.862 
16,902 


16.941 
16.980 
17.020 
17.059 
17.098 


17.138 
27.177 
V72207 
17.256 
17.295 


17.335 
17.374 
17.413 
17.453 
17.492 


17-531 
17.571 
17.610 
17.650 
17.689 


17.728 


Inches, 


15.764 
15.803 
15.942 
15.902 
15.921 


15.961 
16.000 
16.039 
16.079 
16.118 


16.157 
16.197 
16.236 
16.276 
16.315 


16.354 
16.394 
16.433 
16.472 
16.512 


16.551 
16.591 
16.630 
16.669 
16.709 


16.748 
16.787 
16.827 
16.866 
16.905 


16.945 
16.984 
17.024 
17.063 
17.102 


17.142 
L7RLOE 
17.220 
17.260 


17.299 


17.339 
17.378 
17.417 
17-457 
17.496 


17.535 
17-575 
17.614 
17.654 
17.693 


17.732 


Inches. 


15.768 
15.807 
15.846 
15.986 
15.925 


15.965 
16.004 
16.043 
16.083 


16,122 


16. 161 
16.201 
16.240 
16.27 

16.319 


16.358 | 
16.398 
16.437 
16.476 
16.516 


16.555 
16.594 
16.634 
16.673 
16.713 


16.752 
16.791 
16.831 
16.870 
16.909 


16.949 
16.988 


17.028 
17.067 
17.106 


17.146 
17.185 
17.224 
17.264 
17.303 


17.342 
17.382 
17.421 
17.461 
17.500 


17.539 
17.579 
17.618 
17.657 
17.697 


17.736 


Inches. 
15.772 
15.811 
15.850 
15.890 
15.929 


15.968 
16.008 
16.047 
16.087 
16.126 


16.165 
16.205 
16.244 
16.283 
16.323 


16.362 
16.402 
16.441 
16.480 
16.520 


16.559 
16.598 
16.638 
16.677 


16.717 | 


16.756 
16.795 
16.835 
16.874 
16.913 


16.953 
16.992 
17.031 
17.071 
17.110 


17.150 
17.189 
17.228 
17.268 
17.307 


17.346 
17.386 
17.425 
17.465 
17.504 


17.543 
17.583 
17.622 
17.661 
17.701 


17.740 


Inches. 


15.776 
15.815 
15.854 
15.894 
15.933 


15.972 
16.012 
16.051 
16.091 
16.130 


16.169 
16.209 
16.248 
16.287 
16.327 


16.366 
16.405 
16.445 
16.484 
16.524 


16.563 
16.602 
16.642 
16.681 
16.720 


16.760 
16.799 
16.839 
16.878 
16.917 


16.957 
16.996 
17.035 
17-075 
17.114 


17.154 
17.193 
17.232 
7272 
TAT. 


17.350 
17.390 
17.429 
17.468 
17.508 


17-547 
17.587 
17.626 
17.665 
17.705 


17.744 


Inches. 


15-779 
15.319 
15.8538 
15.898 
15-937 


15.976 
16:016 
16.055 
16.094 
16.134 


16.173 
16.213 
10.252 
16.291 
16.33% 


16.370 
16.409 
16.449 
16.488 
16.528 


16.567 
16.606 
16.646 
16.685 
16.724 


16.764 
16.803 
16.842 
16.882 
16.921 


16,961 
17.000 
17.039 
17.079 
17.118 


17-157 
17.197 
17.236 
17.276 
T7egts 


17-354 
17.394 
17.433 
17.472 
17.512 


17.551 
17.591 
17.630 
17.669 
17.709 


17.748 


| 17.004 


9 


Inches, 


15.783 
15.823 
15.862 
15.902 
15.941 


15.980 
16.020 | 
16.059 
16,098 
16.138 |} 


16.177 |f 
16.217 
16.256 
16.295 
16.335 


16.374 
16.413 
16.453 
16.492 
16.531 


16.571 |i 
16.610 

16.650 
16.689 
16.728 |f 


16.768 
16.807 
16.846 
16.886 
16.925 


16.965 


17.043 
17.083 
17.122 


17. 165 
17.201 
17.240 
17.279 
17.319 


17.358 
17.398 
17.437 | 


SMITHSONIAN TABLES. 
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MILLIMETERS INTO INCHES. 


I mm. = 0.03937 inch. 


TABLE 10, 


Milli- 
meters, 


. | Inches. 


17.720 
17.760 
17.799 
17.839 
17.878 


17-917 
17-957 
17.996 
18.035 
18.075 


18.114 
18.154 
18.193 
18.232 
18.272 


18.311 
18.350 
18.390 
18.429 
18.468 


18.508 
18.547 
18.587 
18.626 
18.665 


18.705 
18.744 
18.783 
18.823 
18.862 


18.902 
18.941 
18.980 
19.020 


19.059 


19.098 
19.138 
19.177 
19.216 
19.256 


19.295 
19.335 
19.374 
19-413 
19.453 


19.492 
19.531 


; 19.571 


19.610 
19.650 


19.689 


_ BMITHSONIAN TABLES. 


Inches. 


17.724 
17.764 
17.803 
17.842 
17.882 


17.921 
17.961 
18.000 
18.039 
18.079 


18.118 
18.157 
18.197 
18.236 
18.276 


18.315 
18.354 
18.394 
18.433 
18.472 


18.512 
18.551 
18.591 
18.630 
18.659 


18.709 
18.748 
18.787 
18.827 
18.866 


18.905 
18.945 
18.984 
19.024 
19.063 


19.102 
19.142 
19.181 
19.220 
19.260 


19.299 
19.339 
19.378 
19.417 
19.457 


19.496 
19.535 
19.575 
19.614 
19.654 


19.693 


Inches. 


17.728 
17.768 
17.807 
17.846 
17.886 


17.925 
17.965 
18.004 
18.043 
18.083 


18.122 
18. 161 
18.201 
18.240 
18.279 


18.319 
18.358 
18.398 
18.437 
18.476 


18.516 
18.555 
18.594 
18.634 
18.673 


18.713 
18.752 
18.791 
18.831 
18.870 


18.909 
18.949 
18.988 
19.028 
19.067 


19, 106 
19.146 
19.185 
19.224 
19.264 


19.303, 
19.342 
19.382 
19.421 
19.461 
19.500 
19.539 


19.579 
19.615 


19.657 
19.697 


Inches. 


Wee 
L772 
17.811 
17.850 
17.890 


17.736 
17.776 
17.815 
17.854 
17.894 


17.929 
17.968 
18.008 
18.047 
18.087 


17.933 
17.972 
18.012 
18.051 
18.091 


18.126 
18. 165 
18.205 
18.244 
18.283 


18.130 
18.169 
18.209 
18.248 
18.287 


18.323 
18.362 
18.402 


18.441 
18.480 


18.327 
18.366 
18.405 
18.445 
18.484 


18.524 
18.563 
18.602 
18.642 
18.681 


18.520 
18.559 
18.598 
18.638 
18.677 


18.716 
18.756 
18.795 
18.835 
18.874 


18.720 
18.760 
18.799 
18.839 
18.878 


18.917 
18.957 
18.996 
19.035 
19.075 


19.114 
19.154 
19.193 
19.232 
19.272 


19.311 
19.350 
19.390 
19.429 
19.468 


18.913 
18.953 
18.992 
19.031 
19.071 


19.110 
19.150 
19.189 
19.228 
19.268 


19.307 
19.346 
19.386 
19.425 
19.465 


19.504 
19.543 
19.583 
19.622 
19.661 


19.508 
19.547 
19.587 
19.626 
19.665 


19.701 | 19.705 


Inches, 


Inches. 


17.740 
17-779 
17.819 
17,858 
17.898 


17.937 
17.976 
18.016 
18.055 
18.094 


18.134 
18.173 
18.213 
18.252 
18.291 


18.331 
18.370 
18.409 
18.449 
18.488 


18.528 
18.567 
18.606 
18.646 
18.685 


18.724 
18.764 
18.803 
18.842 
18.882 


18.921 
18.961 
19.000 
19.039 
19.079 


19.118 
19.157 
19.197 
19.236 
19.276 


19.315 
19.354 
19.394 
19.433 
19.472 


19.512 
19.551 
19.591 
19.630 
19.669 


19.709 


Inches, 


17.744 
17.783 
17.523 
17.862 
17.902 


17.941 
17.980 
18.020 
18.059 
18.098 


18.138 
18.177 
18.216 
18.256 
18.295 


18.335 
18.374 
18.413 
18.453 
18.492 


18.531 
18.571 
18.610 
18.650 
18.689 


18.728 
18.768 
18.807 
18.846 
18.886 


18.925 
18.965 
19.004 
19.043 
19.083 


19.122 


19. 161 
19.201 
19.240 
19.279 


19.319 
19.355 
19.398 
19.437 
19.476 


19.516 
19.555 
19.594 
19.634 
19.673 


19.713 
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TaBLE 10. 


MILLIMETERS INTO INCHES. 
I mm. = 0.03937 inch. 


Milli- 
meters. 


Inches. 


19.689 
19.728 
19.768 
19.807 
19.846 


19.886 
19.925 
19.965 
20.004 
20.043 


20.083 
20, 122 
20.161 
20,201 
20.240 


20.279 
20.319 
20.358 
20.398 
20.437 


20.476 
20.516 
20.555 


20.594 
20.634 


20.673 
20.713 
20.752 
20.791 
20.831 


20.870 
20.909 
20.949 
20.988 
21.028 


21.007 
21.106 
21.146 
21.185 
21.224 


21.264 
21.303 
21.342 
21.382 
21.421 


21.461 
21.500 
21.539 


21.579 
21.618 


21.657 


Inches. 


19.693 
19.732 
19.772 
19.811 
19.850 


19.890 
19.929 
19.968 
20.008 
20.047 


20.087 
20.126 
20. 165 
20.205 


20.244 


20.283 
20.323 
20.362 
20.402 
20.441 


20.480 
20.520 
20.559 
20.598 
20.638 


20.677 
20.716 
20.756 


20.795 
20.835 


20.874 
20.913 
20.953 
20.992 
21.031 


21.071 
21.110 
21.150 
21.189 
21.228 


21.268 
21.307 
21.346 
21.386 
21.425 


21.465 
21.504 
21.543 
21.583 
21.622 


21.661 


Inches. 


19.697 
19.736 
19.776 
19.815 
19.854 


19.894 
19.933 
19.972 
20.012 
20,051 


20.091 
20.130 
20.169 
20,209 
20.245 


20.287 
20.327 
20.366 
20.405 
20.445 


20.484 
20.524 
20.563 
20.602 
20,642 


20.681 
20.720 
20.760 


20.799 
20.839 


20.878 
20.917 
20.957 
20.996 
21.035 


21.075 
21.114 
21.154 
21.193 
21.232 


2I.272 
25.300 
21.350 
21.390 
21.429 
21.468 
21.508 


21.547 
21.587 
21.626 


21.665 


Inches. 


19.701 
19.740 
19.779 
19.819 
19.858 


19.898 
19.937 
19.976 
20.016 
20.055 


20.094 
20.134 
20.173 
20.213 
20.252 


20.291 
20.331 
20.370 
20.409 
20.449 


20.488 
20.528 
20.567 
20.606 
20.646 


20.685 
20.724 
20.764 
20.803 
20.842 


20.882 
20.921 
20.961 
21.000 
21.039 


21.079 
21.118 
21.157 


21.197 
21.236 


21.276 
21.315 
21.354 
21.394 
21.433 


21.472 
21.512 
21.551 
21.591 
21.630 


21.66 


Inches. 


19.705 
19.744 
19.783 
19.823 
19.862 


19.902 
19.941 
19.980 
20.029 
20.059 


20.098 
20.138 
20.177 
20.216 
20.256 


20.295 
20.335 
20.374 
20.413 
20.453 


20.492 
20.531 
20.571 
20.610 
20.650 


20.689 
20.728 
20.768 
29.807 
20.846 


20.886 
20.925 
20.965 
21.004 
21.043 


21.083 
2,522 
21.161 
21.201 
21.240 


21.279 
21.319 
21.358 
21.398 
21.437 


21.476 
21.516 
21.555 
21.594 
21.634 


21.673 


Inches. 


19.709 
19.748 
19.787 
19.827 
19.866 


19.905 
19.945 
19.984 
20.024 
20.063 


20. 102 
20.142 
20.181 
20.220 
20.260 


20.299 
20.339 
20.378 
20.417 
20.457 


20.496 
20.535 


20.575 
20.614 


20.654 


20.693 
20.732 
20.772 
20.811 
20.850 


20.890 
20.929 
20.968 
21.008 


21.047 


21.087 
21.126 
21.165 
21.205 


21.244 


21.283 
21.323 
21.362 
21.402 
21.441 


21.480 
21.520 
21.559 
21.598 
21.638 


21.677 


Inches. 


19.713 
19.752 
19.791 
19.831 
19.870 


19.909 
19.949 
19.988 
20.028 
20.067 


20.106 
20.146 
20.185 
20.224 
20.264 


20.303 
20.342 
20.382 
20.421 
20.461 


20.500 
20.539 
20.579 
20.618 
20.657 


20.697 
20.736 
20.776 
20.815 
20.854 


20.894 
29955 
20.972 
21.012 
21.051 


21.091 
21.130 
21.169 
21.209 
21.248 


21.287 
215827. 
21.366 
21.405 
21.445 


21.484 
21.524 
21.563 
21.602 
21.642 


21.681 


. | Inches. 


19.720 
19.760 
19.799 
19.839 
19.878 


19.917 
19.957 
19.996 
20.035 
20.075 


20.114 
20.154 
20.193 
20.232 
20.272 


20.311 
20.350 
20.390 
20.429 
20.468 


20.508 
20.547 
20.587 
20.626 
20.665 


20.705 
20.744 
20.783 
20.823 
20.862 


20.902 
20.941 
20.980 
21.020 
21.059 


21.098 
21.138 
2x7 
21.216 
21.256 


21.295 
21.335 
21.374 
21.413 
21.453 


21.492 
2T. 530 
21.571 
21.610 
21.650 


21.689 
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TABLE 10, 
MILLIMETERS INTO INCHES. 


I mm. = 0.03937 inch. 


Milli- 
meters. 


Inches, . | Inches. : . | Inches. . | Inches. | Inches, 


21.657 : : ; : : 21.685 | 21.689 
21.697 ‘ ‘ ‘ : 21.724 | 21.728 
21.736 i : ‘ ft é 21.764 | 21.768 
21.776 : ; : : : 21.803 | 21.807 
1 21.815 3 ‘ ; ; ; 21.842 | 21.846 


21.854 : : : ; ; 21.882 | 21.886 
21.894 : , : : : 21.921 | 21.925 
21.933 -937 : ‘ ‘ : 21.961 | 21.965 
21.972 : : ‘ é : 22.000 | 22.004 
22.012 é ; O24 : . 22.039 | 22.043 


22.051 : s : : : 22.079 | 22.083 
22.091 i : : . 5 22.118 | 22.122 
22.130 132 : : , 22.157 | 22.161 
22.169 : % : : : 22.197 | 22.201 
22.209 : : a‘ 22: ; 22.236 | 22.240 


22.248 E , : : : 22.276 | 22.279 
22.287 i ; q : 22.315 | 22.319 
22.327 ; - : < : 22.354 | 22.358 
22.366 : : ; : : 22.394 | 22.398 
22.405 ; : : : : 22.433 | 22.437 


22.445 : : ‘ ( -46 22.472 | 22.476 
22.484 : : : : ; 22.512 | 22.516 
22.524 : ; ; : : 22.551 | 22.555 
22.563 s ; 5 -57 : 22.591 | 22.594 
22.602 : : : : ; 22.630 | 22.634 


22.642 : : : : g 22.669 | 22.673 
22.681 4 : : y is 22,709) | 22.743 
22.720 Z - : : i 22.748 | 22.752 
22.760 .768 : : : 22.787 | 22.791 
22.799 : 22.807 : : 22.827 | 22.831 


22.839 : 22.846 : : 5 22.866 | 22.870 
22.878 : 22.886 ; : ; 22.905 | 22.909 
22.917 : 22.925 : : : 22.945 | 22.949 
22.957 : 22.965 ‘ : : 22.984 | 22.988 
22.996 : 23.004 : . : 23.024 | 23.028 


23.035 : 23.043 - > : 23.063 | 23.067 
23.075 ‘ 23,083 ; ; ; 23.102 | 23.106 
23-114 . PINTS : ; ; 23,142 23.146 
23.153 : 23.161 : : A 23.181 | 23.185 
23.193 : 23.201 : : : 23.220 | 23.224 


PLN Is ; 23.240 ; ; : 23.260 | 23.264 
23.272 : 23.279 ; ; : 23.299 | 23.303 
225351 : 23.319 3 ; : 23.339 | 23-342 
23.350 . 23.358 - : 23.378 | 23.382 
23.390 : 23.398 ; - ; 23.417 | 23.421 


23.42 2 23. f - ; 23.457 | 23.461 
268 : pare : : , 23.496 | 23.500 
23.508 - 23.516 : , ; 23.535 | 23-539 
23-547 . 23-555 . . . 23-575 | 23-579 
23.587 ; 23.594 | 23.598 | 23. ; 23.614 | 23.618 


23.626 3: 23.634 ; ; : 23.653 | 23.657 


SMITHSONIAN TABLES. 


BLE 10. 
Boo MILLIMETERS INTO INCHES. 


I mm. — 0.03937 inch. 


Inches. | Inches. | Inches. | Inches. | Inches. . | Inches. | Inches. | Inches. | Inches. 


23.622 | 23.626 | 23.630 | 23.634 23.638 23.646 | 23.650 | 23.653 | 23.657 
23.661 | 23.665 | 23.669 | 23.673 | 23-677 23.685 | 23.689 | 23.693 | 23.697 
23.701 | 23.705 | 23.709 | 23-713 | 23.716 23.924 23.728 |) 23-732) 23.7186 
23.740 | 23.744 | 23.748 | 23.752 | 23-756 23.764 | 23.768 | 23.772 | 23.776 
23.779 | 23.783 | 23-787 | 23-791 | 23-795 23.803 | 23.807 | 23.811 | 23.815 


23.819 | 23.823 | 23.827 | 23.831 | 23.835 23.842 | 23.846 | 23.850 | 23.854 
23.858 | 23.862 | 23.866 | 23.870 | 23.874 23.882 | 23.886 | 23.890 | 23.894 
23.898 | 23.902 | 23.905 | 23.909 | 23.913 23.921 | 23.925 | 23.929 | 23.933 
23.937 | 23-941 | 23.945 | 23-949 | 23.953 23.961 | 23.965 | 23.968 | 23.972 
23.976 | 23.980 | 23.984 | 23.988 | 23.992 24.000 | 24.004 | 24.008 | 24.012 


24.016 | 24.020 | 24.024 | 24.028 | 24.031 24.039 | 24.043 | 24.047 | 24.051 
24.055 | 24.059 | 24.063 | 24.067 | 24.071 24.079 | 24.083 | 24.087 | 24.091 
24.094 | 24.098 | 24.102 | 24.106 | 24.110 24.118 | 24.122 | 24.126 | 24.130 
24.134 | 24.138 | 24.142 | 24.146 | 24.150 24.157 | 24.161 | 24.165 | 24.169 
24.173 | 24.177 | 24.181 | 24.185 | 24.189 24.1974 24.201 | 24.205 | 24.209 


24.213 | 24.216 | 24.220 | 24.224 | 24.228 24.236 | 24.240 | 24.244 | 24.248 
24.252 | 24.256 | 24.260 | 24.264 | 24.268 24.276 | 24.279 | 24.283 | 24.287 
24.291 | 24.295 | 24.299 | 24.303 | 24.307 24.235 | 24.210 | 24.323 | 2Ars27 
24.331 | 24.335 | 24.339 | 24.342 | 24.346 24.354 | 24.358 | 24.362 | 24.366 
24.370 | 24.374 | 24.378 | 24.382 | 24.386 24.394 | 24.398 | 24.402 | 24.405 


24.409 | 24.413 | 24.417 | 24.421 | 24.425 24.433 | 24.437 | 24-441 | 24.445 
24.449 | 24.453 | 24.457 | 24.461 | 24.465 24.472 | 24.476 | 24.480 | 24.484 
24.488 | 24.492 | 24.496 | 24.500 | 24.504 24.512 | 24.516 | 24.520 | 24.524 
24.528 | 24.531 | 24.535 | 24.539 | 24.543 24.551 | 24.555 | 24.559 | 24.563 
24.567 | 24.571 | 24.575 | 24.579 | 24.583 24.591 | 24.594 | 24.598 | 24.602 


24.606 | 24.610 | 24.614 | 24.618 | 24.622 24.630 | 24.634 | 24.638 | 24.642 
24.646 | 24.650 | 24.653 | 24.657 | 24.661 24.669 | 24.673 | 24.677 | 24.681 
24.685 | 24.689 | 24.693 | 24.697 | 24.701 24.709 | 24.713 | 24.716 | 24.720 
24.724 | 24.728 | 24.732 | 24.736 | 24.740 24.748 | 24.752 | 24.756 | 24.760 
24.764 | 24.768 | 24.772 | 24.776 | 24.779 24.787 | 24.791 | 24.795 | 24.799 


24.803 | 24.807 | 24.811 | 24.815 | 24.819 24.827 | 24.831 | 24.835 | 24.839 
24.842 | 24.846 | 24.850 | 24.854 | 24.858 24.866 | 24.870 | 24.874 | 24.878 
24.882 | 24.886 | 24.890 | 24.894 | 24.898 24.905 | 24.909 | 24.913 | 24.917 
24.921 | 24.925 | 24.929 | 24.933 | 24.937 24.945 | 24.949 | 24.953 | 24.957 
24.961 | 24.965 | 24.968 | 24.972 | 24.976 24.984 | 24.988 | 24.992 | 24.996 


25.000 | 25.004 | 25.008 | 25.012 | 25.016 25.024 | 25.028 | 25.031 | 25.035 
25.039 | 25.043 | 25.047 | 25.051 | 25.055 25.063 | 25.067 | 25.071 | 25.075 
25.079 25.083 | 25.087 | 25.091 | 25.094 25.102 | 25.106 | 25.110 | 25.114 
25.118 | 25.122 | 25.126 | 25.130 | 25.134 25.142 | 25.146 | 25.150 | 25.153 
25.157 | 25.161 | 25.165 | 25.169 | 25.173 25.181 | 25.185 | 25.189 | 25.193 


25.197 | 25.201 | 25.205 | 25.209 | 25.213 | 25.220 | 25.224 | 25.228 | 25.232 
25.236 | 25.240 | 25.244 | 25.248 | 25.252 25.260 | 25.264 | 25.268 | 25.272 
25.276 | 25.279 | 25.283 | 25.287 | 25.291 25.299 | 25.303 | 25.307 | 25.311 
25-315 | 25-319 | 25.323 | 25.327 | 25.331 25-339 | 25.342 | 25.346 | 25.350 
25-354 | 25.358 | 25.362 | 25.366 | 25.370 25.378 | 25.382 | 25.386 | 25.390 | 


25.394 | 25.398 | 25.402 | 25.405 | 25.409 25.417 | 25.421 | 25.425 | 25.429 |f 
25-433 | 25.437 | 25-441 | 25.445 | 25.449 25.457 | 25.461 ee 25.468 
25-472 | 25.476 | 25.480 | 25.484 | 25.488 25.496 | 25.500 | 25.504 | 25.508 |f 
25.512 | 25.516 | 25.520 | 25.524 | 25.528 25.535 | 25-539 | 25.543 | 25.547 | 
25-551 | 25.555 | 25-559 | 25.563 | 25.567 25.575 | 25-579 | 25.583 | 25.587 | 


25-591 | 25.594 | 25.598 | 25.602 | 25.606 25.614 | 25.618 | 25.622 | 25.626 | 
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MILLIMETERS INTO INCHES, 


1 mm. = 0.03937 inch. 


TABLE 10, 


Milli- 
meters. 


700 


Inches. 


25.591 
25.630 
25.669 
25-709 
25.748 


25.787 
25.827 
25.866 
25-905 
25-945 


25.984 
26.024 
26.063 
26. 102 
26.142 


26.181 
26.220 
26.260 
26.299 


26.339 


26.378 
26.417 
26.457 
26.496 
26.535 


26.575 
26.614 
26.653 
26.693 
26.732 


26.772 
26.811 
26.850 
26.890 
26.929 


26.968 
27.008 
27.047 
27.087 
27.126 


27.165 
27.205 
27.244 
27.283 
27.323 


27.362 
27.402 
27.441 
27.480 
27.520 


27-559 


BMITHSONIAN TABLES. 


Inches, 


25-594 
25.634 
25.673 
25-713 
25-752 


25.791 
25.831 
25.870 
25.909 
25-949 


25.988 
26.028 
26.067 
26.106 
26.146 


26.185 
26.224 
26.264 
26.303 
26.342 


26.382 
26.421 
26.461 
26.500 
26.539 


26.579 
26.618 


26.657 
26.697 
26.736 


26.776 
26.815 
26.854 
26.894 
26.933 


26.972 
27.012 
27.051 
27-090 
27.130 


27.169 
27.209 
27.248 
27.287 
27-327 


27.366 
27.405 
27.445 
27.484 
27.524 


27.563 


Inches. 


25.598 
25.638 
25.677 
25.716 
25.756 


25-795 
25.835 
25.874 
25-913 
25-953 
25.992 
26.031 
26.071 
26.110 
26.150 


26.189 
26.228 
26. 268 
26.307 
26.346 


26.386 
26.425 
26.465 
26.504 
26.543 


26.583 
26.622 
26.661 
26.701 
26.740 


26.779 
26.819 
26.858 
26.898 


26.937 


26.976 
27.016 
27-055 
27.094 
27.134 


27.173 
27,213 
27.252 
27.291 
27.331 


27.370 
27.409 
27.449 
27.488 
27.528 


27.567 


Inches, 


25.602 
25.642 
25.681 
25.720 
25.760 


25-799 
25.839 
25.878 
25-917 
25-957 


25.996 
26.035 
26.075 
26.114 
26.153 


26.193 
26.232 
26.272 
20: 25I 
26.350 


26.390 
26.429 
26.468 
26.508 


26.547 


26.587 
26.626 
26.665 
26.705 
26.744 


26.783 
26.823 
26.862 
26.902 
26.941 


26.980 
27.020 
27-259 
27.098 
27.138 


27.177 
27.216 
27.250 
27.295 
27-335 


27.374 
27.413 
27.453 
27.492 
27-531 


27-571 


Inches. 


25.606 
25.646 
25.685 
25.724 
25.764 


25.803 
25.842 
25.882 
25.921 
25.961 


26.000 
26.039 
26.079 
26.118 
26.157 


26.197 
26.236 
26.276 
26.315 
26.354 


26.394 
26.433 
26.472 
26.512 
26.551 


26.590 
26.630 
26.669 
26.709 
26.748 


26.787 
26.827 
26.866 
26.905 
26.945 


26.984 
27.024 
27.063 
27.102 
27.142 


27.181 
27.220 
27.260 
27.299 
27-339 


27.378 
27-417 
27-457 
27.496 
27-535 


27-575 


29 


Inches. 


25.610 
25.650 
25.689 
25.728 
25.768 


25.807 
25.846 
25.886 
25.925 
25.965 


26.004 
26.043 
26.083 
26.122 
26.161 


26.201 
26.240 
26.279 
26.319 
26.358 


26.398 
26.437 
26.476 
26.516 


26.555 


26.594 
26.634 
26.673 
26.713 
26.752 


26.791 
26.831 
26.870 
26.909 
26.949 


26.988 
27.028 
27.0607 
27.106 
27.146 


27.185 
27.224 
27.264 
27.303 
27.342 
27.382 
27.421 
27.461 
27.500 
27-539 


27-579 


Inches. 
25.614 
25.653 
25.693 
25.732 
25-772 


25.811 
25.850 
25.890 
25.929 
25.968 


26.008 
26.047 
26.087 
26.126 
26.165 


26.205 
26.244 
26.283 
26.323 
26.362 


26.402 
26.441 
26.480 
26.520 


26.559 


26.598 
26.638 
26.677 
26.716 
26.756 


26.795 
26.835 
26.874 
26.913 
26.953 


26.992 
27.031 
27.071 
27.110 
27.150 


27.189 
27.228 
27.268 
27.307 
27.346 


27.386 
27.425 
27.465 
27.504 
27.543 


27.583 


Inches. 


25.622 
25.661 
25.701 
25-740 
25-779 


25.819 
25.858 
25.898 
25-937 
25.976 


26.016 
26.055 
26.094 
26.134 
26.173 


26.213 
26.252 
26.291 
26.331 
26.370 


26.409 
26.449 
26.488 
26.528 
26.567 


26.606 
26.646 
26.685 
26.724 
26.764 


26.803 
26.842 
26.882 
26.921 
26.961 


27.000 
27.039 
27.079 
27.118 
27.157 


27.197 
27.236 
27.276 
27.315 
27-354 


27.394 
27-433 
27.472 
27.512 
27-551 


27-590 


Inches. 


25.626 
25.665 
25.705 
25-744 
25.783 


25.823 
25.862 
25.902 
25.941 
25.980 


26.020 
26.059 
26.098 
26.138 
26.177 


26.216 
26.256 
26.295 
26.335 
26.374 


26.413 
26.453 
26.492 
26.531 
26.571 


26.610 
26.650 
26.689 | 
26.728 
26.768 


26.807 
26.846 
26.886 || 
26.925 
26.965 


27.004 | 
27.043 
27.083 
27.122 
27.161 


27.201 
27.240 
27-279 
27-319 
27.358 


27.398 
27-437 
27.476 
27.516 
27-555 


27-594 


TaB_e 10. 


MILLIMETERS INTO INCHES. 
I mm. = 0.03937 inch. 


Milli- 0 
meters. 
Inches, 
700 27.559 
701 27.598 
702 27.638 
703 | 27-677 
704 27.716 
705 27.756 
706 | 27.795 
707 | 27.835 
708 27.874 
799 27-913 
710 27.953 
7II 27.992 
712 28.031 
713 28.071 
714 28.110 
715 28.150 
716 28.189 
717 28.228 
718 28.268 
TIO» | 28.307 
720 | 28.346" 
TPS | WrXep cole) 
722 28.425 
723 28.465 
724 28.504 
725 28.543 
726 28.583 
727 28.622 
728 28.661 
729 28.701 
730 28.740 
731 | 28.779 
732 28.819 
HES 28.858 
734 28.898 
735 28.937 
736 28.976 
737 29.016 
738 29-055 
739 29.094 
740 29.134 
741 29.173 
742 29.213 
743 29.252 
744 29.291 
29.331 
746 29.370 
747 29.409 
748 29.449 
749 | 29.488 
29.528 


Inches. 


27.563 
27.602 
27.642 
27.681 
27.720 


27.760 
27-799 
27.839 
27.878 
27.917 


27-957 
27.996 
28.035 
28.075 
28.114 


28.153 
28.193 
28.232 
28.272 
28.311 


28.350 
28.390 
28.429 
28.468 
28.508 


28.547 
28.587 
28.626 
28.665 
28.705 


28.744 
28.783 
28.823 
28.862 
28.902 


28.941 
28.980 
29.020 
29.059 
29.098 


29.138 
2OST7 7 
29.216 
29.256 
29.295 


29.335 
29.374 
29.413 
29.453 
29.492 


29.531 


oP 


Inches. 


27.507 
27.606 
27.646 
27.685 
27.724 


27.764 
27.803 
27.842 
27.882 
27.921 


27.961 
28.000 
28.039 
28.079 
28.118 


28.157 
23.197, 
28.236 
28.276 
28.315 


28.354 
28.394 
28.433 
28.472 
28.512 


28.551 
28.590 
28.630 
28.669 
28.709 


28.748 
28.787 
28.827 
28.866 
28.905 


28.945 
28.984 
29.024 
29.063 
29.102 


29.142 
29.181 
29.220 
29.260 


29.299 


29.339 
29.378 
29.417 
29.457 
29.496 


29-535 


SMITHSONIAN TABLES, 


3 


Inches. 


275 7a 
27.610 
27.650 
27.689 
27.728 


27.768 
27.807 
27.846 
27.886 
27.925 


27.965 
28.004 
28.043 
28.083 
28.122 


28.161 
28.201 
28.240 
28.279 
28.319 


28.358 
28.398 
28.437 
28.476 
28.516 


28.555 
28.594 
28.634 
28.673 
28.713 


28.752 
28.791 
28.831 
28.870 
28.909 


28.949 
28.988 
29.028 
29.067 
29.106 


29.146 
29.185 
29.224 
29.264 
29.303 
29.342 
29.352 
29.421 
29.461 
29.500 


29-539 


Inches. 


27.583 
27.622 
27.661 
27 SOR 
27.740 


27-779 
27.819 
27.858 
27.898 
27-937 


27.976 
28.016 
28.055 
28.004 
28.134 


28.173 
28.213 
28.252 
28.291 
28.331 


28.370 
28.409 
28.449 
28.488 
28.528 


28.567 
28.606 
28.646 
28.685 
28.724 


28.764 
28.803 
28.842 
28.882 
28.921 


28.961 
29.000 
29.039 
29.079 
29.118 


29.157 
29-197 
29.236 
29.276 
29.315 


29-354 
29-394 
29-433 
29.472 
29.512 


29.551 


Inches. 


27.587 
27.626 
27.665 
27.795 
27.744 


27.783 
27.823 
27.862 
27.902 
27.941 


27.980 
28.020 
28.059 
28.098 
28.138 


28.177 
28.216 
28.256 
28.295 
28.335 


28.374 
28.413 
28.453 
28.492 
28.531 


28.571 
28.610 
28.650 
28.689 
28.728 


28.768 
28.807 
28.846 
28.886 
238.925 


28.965 
29.004 
29.043 
29.083 
29.122 


29.161 
29.201 
29.240 
29.279 
29.319 


29.358 
29.398 
29-437 
29.476 
29.516 


29-555 


Inches. 


27.590 
27.630 
27.669 
27.709 
27.748 


27.787 
27.827 
27.866 
27.905 
27.945 


27.984 
28.024 
28.063 
28.102 
28.142 


28.181 
28.220 
28.260 
28.299 


28.339 


28.378 
28.417 
28.457 
28.496 
28.535 


28.575 
28.614 


28.653 
28.693 
28.732 


28.772 
28.811 
28.850 
28.890 
28.929 


28.968 
29.008 
29.047 
29.087 
29.126 


29.165 
29.205 
29.244 
29.283 
29-323 


29.362 
29.402 
29.441 
29.480 
29.520 


29-559 


Inches, | 


27-594 
27.634 
27.67 3n 
27-713 
27.752 


27.791 
27.831 
27.870 
27.909 
27-949 


27.988 
28.028 
28.067 
28.106 
28.146 


28.185 
28.224 
28.264 
28.303 | 
28.342 | 


28.382 
28.421 
28.461 
28.500 
28.539 


28.579 
28.618 
28.657 
28.697 
28.736 


28.776 
28.815 
28.854 
28.894 


28.933 


28.972 
29.012 
29.051 
29.090 
29.130 


29.169 
29.209 
29.248 
29.287 
29.327 
29.366 
29.405 
29.445 
29.484 
29.524 


29.563 | 


MILLIMETERS INTO INCHES, 


I mm.=— 0.03937 inch. 


TABLE 10. 


Milli- 
mere -0 
Inches, 
750 | 29.528 
751 | 29.567 
752 29.606 
753 | 29.646 
754 | 29.685 
755 | 20.724 
756 | 29.764 
757 | 29.803 
758 29.842 
759 29.882 
760 = = | 29.921 
761 29.961 
762 30.000 
763 | 30.039 
764 | 30.079 
765 30.118 
766 30.157 
767 30.197 
768 30.236 
769 30.276 
770 = | 30.315 
772 30-354 
772 30.394 
773 39.433 
774 | 39.472 
775 30.512 
776 | 30.551 
777 30.599 
778 30.630 
779 | 30.669 
780 | 30.709 
781 30.748 
782 30.787 
783, 39.827 
784 30.866 
785 = | 30.905, 
786 | 30.945 
787 | 30.984 
. 788 31.024 
789 31.063 
790 | 31.102 
791 31.142 
792 31.181 
793 31.220 
794 | 31.260 
795 | 31.299 
796 | 31.339 
797 | 31.378 
798 | 31.417 
799 31.457 
31.496 


SmiTHSONIAN TABLES, 


Inches. 


29.531 
29.571 
29.610 
29.650 
29.689 


29.728 
29.768 
29.807 
29.846 
29.886 


29.925 
29.965 
30.004 
30.043 
30.083 


30.122 
30.161 
30.201 
30.240 
30-279 


30.319 
30.358 
30.398 
30-437 
30.476 


30.516 
39.555 
39.594 
30.634 
30.673 


39.713 
30.752 
39.791 
30.831 
30.870 


39.909 
39.949 
30.988 
31.027 
31.067 


31.106 
31.146 
31.185 
31.224 
31.264 


31.303 
31.342 
31.382 
31.421 
31.461 


31.500 


Inches, 


29.535 
29.575 
29.614 
29.653 
29.693 


29.732 
29.772 
29.811 
29.850 
29.890 


29.929 
29.968 
30.008 
30.047 
30.087 


30.126 
30.165 
30.205 
30.244 
30.283 


30.323 
30.362 
30.402 
30.441 
30.480 


30.520 
39-559 
30.598 
30.638 
30.677 


30.716 
30.756 
39-795 
30.835 
30.874 


30.913 
30.953 
30.992 
31.031 
31.071 


31.110 
31.150 
31.189 
31.228 
31.268 


31.307 
31.346 
31.386 
31.425 
31.465 


31.504 


Inches. 


29.543 
29.583 
29.622 
29.661 
29.701 


29.740 
29-779 
29.819 
29.858 
29.898 


29.937 
29.976 
30.016 
30.055 
39.094 


30.134 


30.173 
30.213 


30.252 
30.291 


30.331 
39.370 
30.409 
30-449 
30.488 


30.528 
30.567 
30.606 
30.646 
30.685 


30.724 
30.764 
30.803 
30.842 
30.882 


30.921 
30.961 
31,000 
31.039 
31.079 


31.118 
31.157 
31.197 
31.236 
31.276 


31.315 
31.354 
31.394 
31.433 
31.472 


31.512 


31 


Inches, 


29.547 
29.587 
29.626 
29.665 
29.705 


29.744 
29.783 
29.823 
29.862 
29.902 


29.941 
29.980 
30.020 
30.059 
30.098 


30.138 
30.177 
30.216 
30.256 
30.295 


309.335 
39.374 
30.413 
30.453 
30.492 


30.531 
30.571 
30.610 
30.650 
30.689 


30.728 
30.768 
30.807 
30.846 
30.886 


30.925 
30.965 
31.004 
31.043 
31.083 


315122 
31.161 
31.201 
31.240 
31.279 


31.319 
31.358 
31.398 
31.437 
31.476 


31.516 


Inches. 


29.551 
29-590 
29.630 
29.669 
29.709 


29.748 
29.787 
29.827 
29.866 
29.9095 


29.945 
29.984 
30.024 
30.063 
30. 102 


30.142 
30.181 
30.220 
30.260 


30.299 


39-339 
30.378 
30.417 
30-457 
30.496 


30.535 
30.575 
30.614 
30.653 
30.693 


30.732 
30.772 
30.811 
30.850 
30.890 


30.929 
30.968 
31.008 
31.047 
31.087 


31.126 
31.165 
31.205 
31.244 
31.283 


31,323 
31.362 
31.402 
31.441 
31.480 


31.520 


Inches. 


29.555 
29.594 
29.634 
29.673 
29.713 


29.752 
29.791 
29.831 
29.870 
29.909 


29.949 
29.988 
30.027 
30.067 
30. 106 


30.146 
30.185 
30.224 
30.264 
39-303 


30.342 
30.382 
30.421 
30.461 
30.500 


30.539 
39.579 
30.618 
30.657 
30.697 


30.736 
30.776 
30.815 
30.854 
30.894 


30.933 
30.972 
31,012 
31.051 
31.090 


31.130 
31.169 
31.209 
31.248 
Br207 


31.327 
31.366 
31.405 
31.445 
31.484 


31.524 


Inches, 


29.559 
29.598 
29.638 
29.677 
29.716 


29.756 
29-795 
29.835 
29.874 
29.913 


29.953 
29.992 
30.031 
30.071 
30.110 


30.150 
30.189 
30.228 
30.268 
30.307 


30.346 
30.386 
30.425 
30.465 
30.504 


30.543 
30.583 
30.622 
30.661 
30.701 


30.740 | 


39.779 
30.819 
30.858 
30.898 


30.937 
30.976 
31.016 
31.055 
31.094 


31.134 
31-173 
47,213 
27252 
31,291 


31.331 
31.370 
31.409 
31.449 
31,488 


31.527 


Inches, 
29.563 
29.602 
29.642 
29.681 
29.720 


29.760 


29.799 
29.839 


29.878 


29.917 
29.957 


29.996 


30.035 
39.075 


30.114 


30.153 
30.193,|f 
30.232 |f 
301272 |f 


30.311 


30.350 | 
30.390 |} 


30.429 


30.468 |f 


30.5098 


30.547 
30.587 
30.626 
30.665 


39.795 


30.744 
30.783 
30.823 
30.862 
30.902 


30.941 
30.980 
31.020 
31.059 
31.098 


31.138 
31.177 
31.216 
31.256 
31.295 


31.335 
31.374 
31.413 
31.453 
31.492 


31.531 


TABLE 10. 


MILLIMETERS INTO INCHES. 


I mm. = 0.03937 inch. 


Milli- 
meters, 


0 


Inches. 


31.496 
31.535 
31.575 
31.614 
31.653 


31.693 
31.732 
31.772 
31.811 
31.850 


31.890 
31.929 
31.968 
32.008 
32.047 


32.087 
32.126 
32.165 
32.205 
32.244 


32.283 | 


32.323 
32.362 
32.402 
32.441 


32.480 
32.520 
32-559 
32.598 
32.638 


32.677 
32.716 
32.756 
32-795 
32.835 


32.874 
32.913 
32.953 
32.992 
33-031 


33.071 
33.110 
33.150 
33-189 
33.228 


33.268 
33-307 
33-346 
33.386 
33-425 


33-464 


Inches. 
31.500 
31.539 
31.579 
31.618 
31.657 


31.697 
31.736 
31.776 
31.815 
31.854 


31.894 
31.933 
31.972 
32.012 
32.051 


32.090 
32.130 
32.169 
32.209 
32.248 


32.287 
32.327 
32.366 
32.405 
32.445 


22.484 
32.524 
32.563 
32.602 
32.642 


32.681 
32.720 
32.760 
32.799 
32.839 


32.878 
32.917 
32.957 
32.996 
33-035 


33.075 
33-114 
33-153 
33-193 
33-232 


3Or2 72 
33.311 
33-350 
33.390 
33-429 


33.468 


Inches. 


31.504 
31.543 
31.583 
31.622 
31.661 


31.701 
31.740 
31.779 
31.819 
31.858 


31.898 
31.937 
31.976 
32.016 
32.055 


32.094 


32.134 


32.173 
32.213 
32.252 


32.291 
32.331 
32.370 
32.409 
32-449 


32.488 
325527 
32.567 
32.606 
32.646 


32.685 
32.724 
32.764 
32.803 
32.842 


32.882 
32.921 
32.961 
33.000 
33-039 


33-979 
33.118 
33-157 
33-197 
33.236 


33.276 
33-315 
33-354 
33-394 
33-433 


33-472 


Inches. 


31.508 
31.547 
31.587 
31.626 
31.665 


31.705 
31.744 
31.783 
31.823 
31.862 


31.902 
31.941 
31.980 
32.020 
32-059 


32.098 
32.138 
32.177 
32.216 
32.256 


32.295 
32-335 
32.374 
32.413 
32.453 


32.492 
32.531 
32.571 
32.610 
32.650 


32.689 
320728 
32.768 
32.807 
32.846 


32.886 
32-925 
32.965 
33-004 
33-043 


33-083 
33.122 
33.161 
33: 201 


33.240 


33-279 
33-319 
33.358 
33.398 
33-437 


33-476 


» | Inches: 


31.516 
31.555 
31.594 
31.634 
Boye 


Bigs 
31.752 
31.791 
31.831 
31.870 


31.909 
31.949 
31.988 
32.027 
32.067 


32.106 
32.146 
32.185 


32.224 
32.264 


32.303 
32.342 
32.382 
32.421 
32.461 


32.500 
32.539 
32-579 
32.618 
32.657 


32.697 
32.736 
32.776 
32.815 
32.854 


32.894 
32.933 
32.972 
33.012 
33-051 


33-090 
33-130 
33-169 
33-209 
33-248 


33.287 
33-327 
33-366 
33-405 
33-445 


33-484 


Inches. 


31.520 
31-559 
31.598 
31.638 
31.677 


31.716 
31.756 
31-795 
31.835 
31.874 


31.913 
31.953 
31.992 
32.031 
32.071 


32.110 
32.150 
32.189 
32.228 
32.268 


32.307 
32.346 
32.386 
32.425 
32.465 


32.504 
32.543 
32.583 
32.622 
32.661 


32.701 
32.740 
32-779 
32.819 
32.858 


32.898 
32-937 
32.976 
33.016 
33-055 


33-094 
33-134 
33-173 
33-213 
33.252 


33-291 
33-331 
33-379 
33-409 
33-449 


33.488 
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Inches. 


31.524 
31.563 
31.602 
31.642 
31.681 


31.720 
31.760 
31.799 
31.839 
31.878 


31.917 
31.957 
31.996 
32-035 
32.075 


B2e0Ty! 
32.153 
32.193 
32.232 
32.272 


32-211 
32.350 
32.390 
32.429 
32.468 


32.508 
32.547 
32.587 
32.626 
32.665 


32-795 
32-744 
32.783 
32.823 
32.862 


32.902 
32.941 
32.980 
33.020 
33-059 


33.098 
33.138 
33-177 
33.216 


33-256 


33-295 
33-335 
33-374 
33-413 
33-453 


33-492 


31.527 
31.567 
31.606 
31.646 
31.685 


| 31.724 
31.764 
31.803 
31.842 
31.852 


31.921 
31.961 
32.000 
32.039 
32.079 


32.118 
32.157 
32.197 
32.236 
32.276 


32-315 
32-354 
32-394 
32-433 
32.472 


32.512 
32-551 
32-590 
32.630 
32.669 


32.709 
32.748 
32.787 
32.827 
32.866 


32.905 
32.945 
32.984 
33.024 
33.063 


33.102 
33-142 
33.181 
33.220 
33.260 


33-299 
33-339 
33-378 
33-417 
33-457 


33.496 


Inches. 


Inches, 


31.531 
31.571 
31.610 
31.650 
31.689 


Bi.g2e 
31.768 
31.807 
31.846 
31.886 | 


31.925 
31.965 
32.004 
32.043 
32.083 


32.122 
32.161 
32.201 
32.240 
32.279 


32.319 
32.358 
32.398 
32.437 
32.476 


32.516 
32-555 
32-594 
32.634 
32.673 


20,708 
32.752 
32.791 
32.831 
32.870 


32-909 
32.949 
32.988 
33.027, 
33.067 


33.106 
33.146 
33-185 
33-224 
33-264 


33-303 
33-342 
33-382 
33.421 
33.461 


33-500 


TA : 
MILLIMETERS INTO INCHES. saa 


I mm. = 0.03937 inch. 


sith 2 3 5 6 4 8 9 
. | Inches. | Inches. | Inches. Inches, | Inches. | Inches, | Inches. | Inches. 
850 33-468 | 33.472 | 33-476 | 33. 33-484 | 33-488 | 33.492 | 33-496 | 33.500 
851 33-508 | 33-512 | 33-516 33-524 | 33-527 | 33-531 | 33-535 | 33-539 
852 33-547 | 33-551 | 33-555 33-563 | 33-567 | 33-571 | 33-575 | 33-579 
853 33-587 | 33-590 | 33-594 33-602 | 33.606 | 33.610 | 33.614 | 33.618 
854 33-626 | 33.630 | 33.634 33-642 | 33.646 | 33.650 | 33.653 | 33.657 
$55 33-665 | 33.669 | 33.673 33-681 | 33-685 | 33.689 | 33.693 | 33-697 
856 33-795 | 33-709 | 33-713 33-720 | 33-724 | 33-728 | 33-732 | 33-736 
857 33-744 | 33-748 | 33-752 33-760 | 33.764 | 33-768 | 33-772 | 33-776 
858 33-783 | 33-787 | 33-791 33-799 | 33-803 | 33-807 | 33-811 | 33-815 
859 33-823 | 33-827 | 33-831 33-839 | 33-542 | 33-846 | 33.850 | 33.854 
860 33-862 | 33.866 | 33.870 33.878 | 33.882 | 33.886 | 33-890 | 33.894 
861 33-902 | 33-905 | 33-909 33-917 | 33-921 | 33-925 | 33-929 | 33-933 
S62 33-941 | 33-945 | 33-949 33-957 | 33-961 | 33-964 | 33-968 | 33.972 
863 33-980 | 33-984 | 33.988 33-996 | 34.000 | 34.004 | 34.008 | 34.012 
864 34-020 | 34.024 | 34.027 34-035 | 34.039 | 34-043 | 34-047 | 34.051 
865 34-059 | 34.063 | 34.067 34-075 | 34.079 | 34.083 | 34.087 | 34.090 
866 34.098 | 34.102 | 34.106 34.114 } 34.118 | 34.122 | 34.126 | 34.130 
867 34-138 | 34.142 | 34.146 34-153 | 34-157 | 34-161 | 34.165 | 34.169 
868 34.177 | 34.181 | 34.185 34.193 | 34-197 | 34.201 | 34.205 | 34.209 
869 34.216 | 34.220 | 34.224 34.232 | 34.236 34.240 | 34.244 | 34.248 
870 34.256 | 34.260 | 34.264 34.272 | 34.276 | 34.279 | 34.283 | 34.287 
71 34-295 | 34-299 | 34.303 34-311 | 34.315 | 34-319 | 34-323 | 34-327 
872 34-335 | 34-339 | 34-342 34-350 | 34-354 | 34-358 | 34-362 | 34.366 
873 34-374 | 34-378 | 34-382 34-390 | 34.394 | 34.398 | 34.402 | 34.405 
874 34-413 | 34-417 | 34-421 34-429 | 34.433 | 34-437 | 34-441 | 34.445 
875 34-453 | 34-457 | 34-461 24.468 | 34.472 | 34-476 | 34.480 | 34.484 
876 34-492 | 34.496 | 34.500 34.508 | 34.512 | 34.516 | 34.520 | 34.524 
877 34-531 | 34-535 | 34-539 34-547 | 34-551 | 34-555 | 34-559 | 34-563 
878 34-571 | 34-575 | 34-579 34.587 | 34-590 | 34.594 | 34-598 | 34.602 | 
879 34.610 | 34.614 | 34.618 34.626 | 34.630 | 34.634 | 34.638 | 34.642 | 
880 34.650 | 34.653 | 34.657 34-665 | 34.669 | 34.673 | 34.677 | 34-681 
881 34-689 | 34.693 | 34.697 34.705 | 34-709 | 34.713 | 34.716 | 34.720 
882 34-728 | 34-732 | 34.736 34-744 | 34-748 | 34.752 | 34-756 | 34.760 
883 34-768 | 34.772 | 34.776 34-783 | 34-787 | 34-791 | 34-795 | 34-799 
884 34.807 | 34.811 | 34.815 34-823 | 34.827 | 34.831 | 34-835 | 34.839 
885 34.846 | 34.850 | 34.854 34.862 | 34.866 | 34.870 | 34.874 | 34.878 
886 34.886 | 34.890 | 34.894 34-902 | 34.905 | 34-909 | 34.913 | 34-917 
887 34.925 | 34-929 | 34-933 34-941 | 34-945 | 34-949 | 34.953 | 34-957 
888 34.964 | 34.968 | 34.972 34.980 | 34.984 | 34.988 | 34.992 | 34.996 
889 35-004 | 35.008 | 35.012 35.020 | 35.024 | 35.027 | 35.031 | 35.035 
890 35-043 | 35-047 | 35-051 35-059 | 35-063 | 35.067 | 35.071 | 35-075 
891 35.083 | 35.087 | 35.090 35.098 | 35.102 | 35.106 | 35.110 | 35.114 
892 35.122 | 35.126 | 35.130 35.138 | 35-142 | 35-146 | 35.150 | 35.153 
893 35-161 | 35.165 | 35-169 35-177 | 35-181 | 35-185 | 35.189 | 35-193 
894 35-201 | 35.205 | 35.209 35.216 | 35.220 | 35.224 | 35.228 | 35.232 
895 35-240 | 35.244 | 35.248 35.256 | 35.260 | 35.264 | 35.268 | 35.272 
896 35-279 | 35-283 | 35-287 35-295 | 35-299 | 35-303 | 35-307 | 35-311 
897 35-319 | 35-323 | 35-327 35-335 | 35-339 | 35-342 | 35-346 | 35-350 
898 35-358 | 35-362 | 35.366 35-374 | 35-378 | 35-382 | 35.386 | 35-390 
899 35-398 | 35-402 | 35.405 35-413 | 35-417 | 35-421 | 35-425 | 35-429 
900 | 35-433 | 35-437 | 35-441 | 35-445 | 35-449 | 35-453 | 35-457 | 35-461 | 35-464 | 35-468 


SMITHSONIAN TABLES. 


TaB_Le 10. 


MILLIMETERS INTO INCHES. 
I mm. — 0.0393? inch. 


Milli- 
meters. 


| Inches, 


35-437 
35-476 
35.516 
35-555 
35-594 


35-634 
35-673 
35-713 
35-752 
35-791 


35.9831 
35.870 
35-909 
35-949 
35-988 


36.027 
36.067 
36.106 
36.146 
36.185 


36.224 
36.264 
36.303 
36.342 
36.382 


36.421 
36.461 
36.500 
36.539 
36.579 


36.618 
36.657 
36.697 
36.736 
36.776 


36.815 
36.854 
36.894 
36.933 
36.972 


37.012 
37-051 
37-090 
37-130 
37.169 


37.208 
37.248 
37.287 
37-327 
37-366 


37-405 


Inches. 


35-441 
35-480 
35.520 
35-559 
35-598 


35-638 
35-677 
35-716 
35-756 
35-795 


35-835 
35.874 
35-913 
35-953 
35-992 


36.031 
36.071 
36.110 
36.150 
36.189 


36.228 
36.268 
36.307 
36.346 
36.386 


36.425 
36.464 
36.504 
36.543 
36.583 


36.622 
36.661 
36.701 
36.740 
36.779 


36.819 
36.858 
36.898 
36.937 
36.976 


37.016 
37-055 
37-094 
37-134 
37-173 


37.212 
37-252 
37-291 
37-331 
37-379 


37-409 


Inches, 


35-445 
35-484 
35-524 
35-563 
35.602 


35-642 
35.681 
35.720 
35-760 
35-799 


35-839 
35-978 
35-917 
35-957 
35-996 


36.035 
36.075 
36.114 
36.153 
36.193 


36.232 
36.272 
36.311 
36.350 
36.390 


36.429 
36.468 
36.508 
36.547 
36.587 


36.626 
36.665 
36.705 
36.744 
36.783 


36.823 
36.862 
36.902 
36.941 
36.980 


37.020 
37-059 
37-098 
37.138 
37.177 


37.216 
37.256 
37-295 
37-335 
37-374 


37-413 


Inches. 


35-449 
35.488 
35-527 
35-567 
35.606 


35-046 
35.085 
35-724 
35-764 
35.803 


25.842 
35.882 
35-921 
35-961 
36.000 


36.039 
36.079 
36.118 
36.157 
36.197 


36.236 
36.276 
36.315 
36.354 
36.394 


36.433 
36.472 
36.512 
36.551 
36.590 


36.630 
36.669 
36.709 
36. 748 
36.787 


36.827 
36.866 
36.905 
36.945 
36.984 


37.024 
37-063 
37-102 
37.142 
37.181 


37.220 
37.260 
37-299 
37-339 
37.378 


37-417 


Inches. 


35-453 
35-492 
35-531 
35-571 
35-610 


35.650 
35-689 
35-728 
35-768 
35.807 


35-846 
35.886 
35-925 
35-964 
36.004 


36.043 
36.083 
36.122 
36.161 
36.201 


36.240 
36.279 
36.319 
36.358 
36.398 


36.437 
36.476 
36.516 
36.555 
36.594 


36.634 
36.673 
36.713 
36.752 
36.791 


36.831 
36.870 
36.909 
36.949 
36.988 


37.027 
37.067 
37.106 
37.146 
37.185 


37.224 
37.264 
37-303 
37-342 
37.382 


37.421 


Inches. 


35-457 
35-496 
35-535 
35-575 
35-614 


35-653 
35.693 
35-732 
35-772 
35.811 


35.850 
35.890 
35-929 
35-968 
36.008 


36.047 
36.087 
36.126 
36.165 
36.205 


36.244 
36.283 
36.323 
36.362 
36.402 


36.441 
36.480 
36.520 
36.559 
36.598 


36.638 
36.677 
36.716 
36.756 
36.795 


36.835 
36.874 
36.913 
36.953 
36.992 


37.031 
37.071 
37.110 
37-150 
37-189 


37.228 
37.268 
37-307 
37-346 
37.386 


37.425 
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34 


Inches. 


35.461 
35.500 
35-539 
35-579 
35.618 


35-657 
35-697 
35-736 
35-776 
35.815 


35-854 
35-894 
35-933 
35-972 
36.012 


36.051 
36.090 
36.130 
36.169 
36.209 


36.248 
36.287 
36.327 
36. 366 
36.405 


36.445 
36.484 
36.524 
36.563 
36.602 


36.642 
36.681 
36.720 
36.760 
36.799 


36.839 
36.878 
36.917 
36.957 
36.996 


37-035 
37-075 
37.114 
37.153 
37-193 


37.232 
37.272 
37-311 
37-359 
37-390 


37-429 


Inches. 


35-468 
35-508 
35-547 
35-587 
35.626 


35-665 
35-7095 
35-744 
35-783 
35.823 


35.862 
35-902 
35-941 
35.980 
36.020 


36.059 
36.098 
36.138 
36.177 
36.216 


36.256 
36.295 
36.335 
36.374 
36.413 


36.453 
36.492 
36.531 
36.571 
36.610 


36.650 
36.689 
36.728 
36.768 
36.807 


36.846 
36.886 
36.925 
36.964 
37.004 


37.043 | 


37.083 
37.122 
37.161 
37.201 


37.240 
37-279 
37-319 


37-358 |f 


37-398 
37-437 


TABLE 10. 
7 MILLIMETERS INTO INCHES. 


I mm. = 0.03937 inch. 


Milli- 
meters. 


. | Inches, | Inches. : . | Inches, |, . | Inches 


37-405 
37-445 
37-484 
37-524 
37-563 


. | Inches. | Inches. 


37-421 37-429 | 37-433 | 37-437 
37-461 37-468 | 37.472 | 37.476 
ie{oon | ere 37-508 | 37.512 | 37.516 
37-539 37-547 | 37-551 | 37-555 
37-579 37-587 | 37-590 | 37-594 


i 
4 
I 


G2 &) O bo Ga 
so fia file! acre! Ni! f 


37.602 
37-642 
37.681 
37-720 


27.7 


Died 


37.618 37-626 | 37.630 | 37.634 
37-657 37-665 | 37.669 | 37.673 
37-697 37-795 | 37-709 | 37-713 
37-736 37-744 | 37-748 | 37.752 
37-776 37-783 | 37-787 | 37-791 


SIUDAD AnD 


Go G2 G2 G2 G2 
INN 


37-799 | 37- ‘ : 37-815 37-823 | 37.827 | 37.831 
37.839 5 R ’ 37.854 37-862 | 37.866 | 37.870 
37-878 | 37. . f 37.894 37-901 | 37.905 | 37-909 | 
37-917 | 37- : : 37-933 37-941 | 37-945 | 37.949 
37-957 | 37- -96: : 37-972 37-980 | 37.984 | 37.988 


37-996 | 38. : : 38.012 38.020 | 38.024 | 38.027 
38.035 : : : 38.051 38.059 | 38.063 | 38.067 
38.075 | 38.07 .08 ‘ 38.090 : 38.098 | 38.102 | 38.106 
38.114 : i: a 38.130 38.138 | 38.142 | 38.146 
38.153 ; : : 38.169 38.177 | 38.181 | 38.185 


38.193 : ; : 38.209 38.216 | 38.220 | 38.224 
38.232 : ; : 38.248 38.256 | 38.260 | 38.264 
38.272 27 ; . 38.287 38.295 | 38.299 | 38.303 
38.311 : , : 38.327 38.335 | 38.339 | 38.342 
38.350 : : : 38.366 38.374 | 38.378 | 38.382 


38.390 : : : 38.405 38.413 | 38.417 | 38.421 
38.429 | 38. . . 38.445 38.453 | 38.457 | 38.461 
38.468 | 38. : 3 38.484 38.492 | 38.496 | 38.500 
38.508 | 38. . . 38.524 38.531 | 38.535 | 38.539 
38.547 | 38. . . 38.563 38.571 | 38.575 | 38.579 


38.58 ; ; é 38.602 38.610 | 38.614 | 38.618 
38 006 ; ; : . 38.650 38.653 | 38.657 
38.665 ; s i : 38.689 | 38.693 | 38.697 
38.705 : Z : : 38.728 | 38.732 | 38.736 
38.744 | 38. : : ; 38.768 | 38.772 | 38.776 


8.78 ; . f ; 38.807 | 38.811 | 38.815 
33°03 < , ‘ : 38.846 | 38.850 | 38.854 
38.862 | 38. ; ; 5 38.886 | 38.890 | 38.894 
38.901 : ; : ‘ 38.925 | 38.929 | 38.933 
38.941 | 38. ; : ; 38.964 | 38.968 | 38.972 


38.980 | 38. ; . : 39.004 | 39.008 | 39.012 
39.020 | 39. : 8 : 39.043 | 39-047 | 39.051 
39.059 : y : : 39.083 | 39.087 | 39.090 
39.098 | 39. 7 : ; .118 | 39.122 | 39.126 | 39.130 
39.138 : ; : 5 39.161 | 39.165 | 39.169 


39-177 : ; : ; 39.201 | 39.205 | 39.209 
39.216 | 39. ; - : 39-240 | 39.244 39.248 
39.256 | 39- : : 4 39-279 | 39-283 | 39.287 
39.295 | 39- : 39-319 | 39-323 39-327 
39-335 | 39- . . 39-350 39-358 | 39-362 | 39.36 


39.374 | 39- : 3 39.390 39.398 | 39-401 | 39.405 


BMITHSDNIAN TABLES, 


TABLE 11. 


BAROMETRIC INCHES (MERCURY) INTO MILLIBARS. 


I inch = 33.86395 mb. 


. 


SMITHSONIAN TABLES. 


Inches | .OO .01 08 :09 
mb. mb. mb mb, 
0.0 0.00 0.34 2.71 3-05 
oO. 3-39 3-73 6.10 6.43 
0.2 OWT Gepat! 9.48 9.82 
Nl ere 10.16 | 10.50, 12.67 | ero 
0.4. 13.55 | 13-88 16.25 | 16.59 
0.5 16.93 | 17.27 19.64 | 19.98 
0.6 20.32 | 20.66 23:03 | 23-37 
0.7 23.70 | 24.04 26.41 | 26.75 
0.8 27.00 |. 27.43 29.80 | 30.14 
0.9 30.48 | 30.82 33:19 | 33-53 
1.0 | 33-86] 34.20 36.57 | 36.91 
II 37-25 | 37-59 39.96 | 40.30 
1.2 40.04} 40.98 43-35 | 43-08 
Ta 44.02 | 44.36 46.73 | 47.07 
1.4 | 47.40| 47.75 50.12) 50.46 
1.5 50.80 | 51.13 53-51] 53-84 
eon ms serSiil ss4552 56.89 | 57.23 
1.7 yi  Gyicen 60.28 | 60.62 
1.8 60.96 | 61.209 63.66 | 64.00 
1.9 | 64.34 | 64.68 67.05 | 67.39 
2.0 67.73 | 68.07 70.44 | 70.78 
On Tea la eyes 73.82 | 74.16 
2.2 74.50 | 74.84 77-21 | - 77-55 
Pps 77.89 | 78.23 80.60} 80.93 
2.4 81.27 | 81.61 83.98 | 84.32 
25.0 | 846.6 | 846.9 849.3 | 849.6 
25.1 | 850.0 | 850.3 852.7 | 853.0 
26.2 | 853.4 | O53e7, 856.1 | 856.4 
25.3 | 850.8 | 857.1 859.5 | 859.8 
25.4 | 860.1 | 860.5 862. 863.2 
25.5 | 863.5 | 863.9 866.2 | 866.6 
25.6 | 866.9 | 867.3 869.6 | 870.0 
25.7 (870.3 | 870.7 873.0 | 873.4 
25.8 | 873.7 | 874.0 876.4 | 876.7 
25.0 | 877.2 | 877.4 879.8 | 880.1 
26.0 | 880.5 | 880.8 883.2 | 883.5 
26.1 | 883.8 | 884.2 886. 886.9 
| 26.2 | 887.2 | 887.6 889.9 | 890.3 
26.3 | 890.6 | 891.0 893-3 | 893.7 
20.4 | 894.0 | 894.3 896.7 | 897.1 
26.5 | 897.4 | 807.7 900.1 | 900.4 
26.6 {900.8 | 901.1 903.5 |-903.8 
26.7 | 904.2 | 904.5 906.9 | 907.2 
26.8 | 907.6 | 907.9 Qg10.3 | 910.6 
26.9 | 910.9 | g11.3 913.6 | 914.0 
27.0 [914.3 | 914.7 170 BMy/ 
27.1 | 017.7 | 918.1 ee bone 
272 O2T sr) WO2T.a 923.8 | 924.1 
27-3 1924.5 | 924.8 927-2 | 927.5 
Dede O27EO) Wo2Se2 930.6 | 930.9 


TABLE 11. 
BAROMETRIC INCHES (MERCURY) INTO MILLIBARS. 
I inch = 33.86395 mb. 


05 


mb. 


933-0 
936.3 
939.7 
043-1 
946.5 


949.9 
953-3 
950.7 
960.0 


963.4 


966.8 
970.2 
973.6 
977-9 
980.4 


083.7 
987.1 
990.5 
993-9 
997-3 


I000.7 
1004.1 
1007.5 
IOI0.8 
IOI4.2 


1017.6 
1021.0 
1024.4 
1027.8 
1031.2 


1034.5 
1037-9 
IO41.3 
1044.7 
1048.1 


IO51.5 
1054.9 
1058.2 
1061.6 
1065.0 


1068.4 
1071.8 
1075.2 
1078.6 
1082.0 
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TABLE 12. . 
BAROMETRIC MILLIMETERS (MERCURY) INTO MILLIBARS. 
; [ mm. = 1.33322387 mb. 


| Milli- 
meters. 


SMITHSONIAN TABLES. 


TABLE 12. 
. ® 
BAROMETRIC MILLIMETERS (MERCURY) INTO MILLIBARS. 


| mm. = 1.33322387 mb. 


Milli- 
meters, 


450 
460 
470° 
480 


49° 


500 
510 


~ 

H 
ve 
ve) 


sans 
Cont Un OD 
Aw O Dos 
AW O DW 
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TABLE 13. 


FEET INTO METERS. 


1 foot =0.3048006 meter. 


200 


400 


600 


800 
goo 


1100 
1200 
1300 
1400 


1500 
1600 
1700 
1800 
1900 


2000 
2100 
2200 
2300 
2400 


2500 
2600 
2700 
2800 
2900 


3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3800 
3900 


4000 j1219.20 


I 


33-53 
64.01 
94-49 
124.97 


155-45 
185.93 
216.41 
246.89 
277-37 


307.85 
338.33 
368.81 
399.29 
429.77 
460.25 
499.73 
521.21 
551.69 
582.17 
612.65 
643.13 
673.61 
704.09 
734-57 
765.05 
795-53 
$26.01 
856.49 
886.97 


917-45 
947-93 
978.41 
1008.89 
5030-37 
1069.85 
1100.33 
1130.81 
T161.29 
1191.77 
1222.25 


36.58 
67.06 


97-54 
128.02 


158.50 
188.98 
219.46 
249.94 
280.42 


310.90 
341.38 
371.86 
402.34 
432.82 


463.30 
493.78 
524.26 
554-74 
585.22 


615.70 
646.18 
676.66 
707.14 
737-62 
768.10 
798.58 
829.06 
859.54 
890.02 
920.50 
950.98 
981.46 
IOIT.Q4 
1042.42 
1672.90 
1102.38 
1133.86 
1164.34 
1194.82 


1225.30 


39.62 
70.10 


100.58 
131.06 


161.54 
192.02 
222.50 
252.98 
283.46 


313-94 
344.42 
374-90 
405.38 
435.86 
466.34 
496.82 
52 7eSE 
557-79 
588.27 


618.75 
649.23 
679.71 
710.19 
740.67 


771-15 
801.63 
Soon 
862.59 
893.07 


923-55 
954-03 
984.51 
IOI4.99 


1045.47 | 


1075.95 
1106.43 
1136.91 
1267.39 


1197.87 | 


1228.35 


1082.04 
II12.52 
1143.00 
1173.48 
1203.96 


1231.39 |1234.44 


48.77 
79-25 
109.73 
140.21 


170.69 
201.17 
231.65 
262.13 
292.61 


323.09 
353-57 
384.05 
414.53 
445.01 


475-49 
595-97 
536.45 
566.93 
597-41 
627.89 
658.37 
688.85 
719-33 
749.81 
780.29 
810.77 
841.25 
871.73 
902.21 


932.69 
963.17 
993.65 
1024.13 
1054.61 


1085.09 


1115.57 
1146,05 


1176.53 
1207.01 


1237.49 


51.82 
82.30 
112.78 
143.26 


173-74 
204.22 
234.70 
265.18 
295.66 


326.14 
356.62 
387.10 
417.58 
448.06 


478.54 
509.02 
939-50 
569.98 
600.46 


630.94 
661.42 
691.90 
722.38 
752.86 


783.34 
$13.82 
844.30 

74-78 
905.26 


935-74 
966.22 
996.70 
1027.18 
1057.66 


1088,14 
1118.62 
1149.10 
1179.58 
1210.06 


1240.54 
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490 


54.86 
85.34 
115.82 
146.30 


176.78 
207.26 
237-74 
268,22 
298.70 


329.18 
359-67 
390.14 
420.62 
451.10 
481.58 
512.07 
542.55 
573-93 
603.51 


633.99 
664.47 
694.95 
725-43 
755-91 
786.39 
816.87 
847.35 
877.83 
908. 31 


938.79 
969.27 
999-75 
1030.23 
1060.71 


IOQI.19 
1121.67 
1152.15 
1182.63 
1213.11 


1243.59 


57-91 
88.39 
118.87 


149.35 


179.83 
210.31 
240.79 
27.27, 
301.75 


232.28 
362.71 
393-19 
423.67 
454.15 


484.63 
515.11 
545-59 
576.07 
606.55 


637.03 
667.51 
697.99 
728.47. 
758.95 


789.43 
819.91 
850.39 
880.87 
911.35 


941.83 
972.31 
1002.79 
1033.27 
1063.75 
1094.23 
1124.71 
1155.19 
1185.67 
1216.15 


1246.63 


* TABLE 13. 
FEET INTO METERS. 


I foot = 0.3048006 meter. 


20 60 90 


1222.3 | 1225.3 | 1228.3 | 1231.4 1237.5 1243.6 | 1246.6 
1252.7 | 1255.8 | 1258.8 | 1261.9 1268.0 UA la|| Beara we 
1283.2 | 1286.3 | 1289.3 | 1292.4 1298.5 1304.5 | 1307.6 
1313.7 | 1316.7 | 1319.8 | 1322.8 1328.9 1335.0 | 1338.1 
1344.2 | 1347.2 | 1350.3 | 1353.3 1359-4 1365.5 | 1368.6 


1374.7 | 1377.7 | 1380.7 | 1383.8 1389.9 1396.0 | 1399.0 
1405.1 | 1408.2 | 1411.2 | 1414.3 1420.4 [ 1426.5 | 1429.5 
1435.6 | 1438.7 | 1441.7 | 1444.8 -8 | 1450.9 1456.9 | 1460.0 
1466.1 | 1469.1 | 1472.2 | 1475.2 1481.3 1487.4 | 1490.5 
1496.6 | 1499.6 | 1502.7 | 1505.7 I511.8 1517.9 | 1521.0 


1527.1 | 1530.1 | 1533.1 | 1536.2 1542.3 1548.4 | 1551.4 
1557-5 | 1560.6 | 1563.6 | 1566.7 1572.8 1578.9 | 1581.9 
1588.0 | 1593.1 | 1594.1 | 1597.2 1603.3 1609.3 | 1612.4 
1618.5 | 1621.5 | 1624.6 | 1627.6 1633.7 1639.8 | 1642.9 
1649.0 | 1652.0 | 1655.1 | 1658.1 1664.2 1670.3 | 1673.4 


1679.5 | 1682.5 | 1685.5 | 1688.6 1694.7 1700.8 | 1703.8 
1709.9 | 1713.0 | 1716.0] 1719.1 1725.2 iG) tne |) gfe: 
1740.4 | 1743.5 | 1746.5 | 1749.6 0755.7. 1761.7 | 1764.8 
177.9 | 1773.9 | 1777.0 | 1780.0 1786.1 1792.2 | 1795.3 
1801.4 | 1804.4 | 1807.5 | 1810.5 1816.6 1822.7 | 1825.8 


1831.9 | 1834.9 | 1837.9 | 1841.0 1847.1 1853.2 | 1856.2 
1862.3 | 1865.4 | 1868.4 | 1871.5 1877.6 1883.7 | 1886.7 
1892.8 | 1895.9 | 1898.9 | 1902.0 1908. I I9I4.I | 1917.2 |] 
1923.3 | 1926.3 | 1929.4 | 1932.4 1938.5 1944.6 | 1947.7 | 
1953-8 | 1956.8 | 1959.9 | 1962.9 1969.0 1975.1 | 1978.2 


1984.3 | 1987.3 | 1990.3 | 1993.4 1999.5 2005.6 | 2008.6 
2014.7 | 2017.8 | 2020.8 | 2023.9 2030.0 2036.1 | 2039.1 
2045.2 | 2048.3 | 2051.3 | 2054.4 2060.5 2066.5 | 2069.6 
2075-7 | 2078.7 | 2081.8 | 2084.8 2090.9 2097.0 | 2100.1 
2106.2 | 2109.2 | 2112.3 | 2115.3 2121.4 2127.5 | 2130.6 


2136.7 | 2139.7 | 2142.7 | 2145.8 2151.9 2158.0 | 2161.0 
2167.1 | 2170.2 | 2173.2 | 2176.3 2182.4 2188.5 | 2191.5 
2197.6 | 2200.7 | 2203.7 | 2206.8 2212.9 2218.9 | 2222.0 
2220, | 2241.1 | 2234-2 | 2227.9 2243.3 2240.4 | 2252.5 
2258.6 | 2261.6 | 2264.7 | 2267.7 2273.8 2279.9 | 2283.0 


2289.1 | 2292.1 | 2295.1 | 2208.2 2304.3 2310.4 | 2313.4 
2319.5 | 2322.6 | 2325.6 | 2328.7 2334.8 2340.9 | 2343.9 
2350.0 | 2353.1 | 2356.1 | 2359.2 2365.3 £2) || Bates) || eye en 
2380.5 | 2383.5 | 2386.6 | 2389.6 2395.7 2401.8 | 2404.9 
2411.0 | 2414.0 | 2417.1 | 2420.1 2426.2 2432.3 | 2435.4 


2441.5 | 2444.5 | 2447.5 | 2450.6 2456.7 2462.8 | 2465.8 
2471.9 | 2475.0 | 2478.0 | 2481.1 2487.2 2493.3 | 2496.3 
2502.4 | 2505.5 | 2508.5 | 2511.6 2517.7 2523.7 | 2526.8 
2532.9 | 2535-9 | 2539.0 | 2542.0 2548.1 2554.2 | 2557-3 
2563.4 | 2566.4 | 2569.5 | 2572.5 2578.6 2584.7 | 2587.8 


2593-9 | 2596.9 | 2599.9 | 2603.0 2609. I 2615.2 | 2618.2 |f 
as ee sey 2633.5 2639.6 2645.7 | 2648.7 
2654.8 | 2657.9 | 2660.9 | 2664.0 2670.1 2676.1 | 2679.2 
2685.3 | 2688.3 | 2691.4 | 2604.4 2700.5 2706.6 | 2709.7 
2715.8 | 2718.8 | 2721.9 | 2724.9 2731.0 2737-1 | 2740.2 


2746.3 | 2749.3 | 2752.3 | 2755.4 2761.5 2767.6 | 2770.6 
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TABLE 14. 
METERS INTO FEET. 


1 meter =39.3700 inches = 3.280833 feet. 


0 


Feet. Feet. Feet. Feet. Feet. ; Feet. Feet. Feet. Feet. 


0.00 3.28 6.56 9.84] 13.12 ; 19.68] 22.97] 26.25] 29.53 
32.81] 36.09] 39.37] 42-65] 45-93 . 52.49| 55-77| 59.05} 62.34 
65.62| 68.90] 72.18] 75.46| 78.74 : 85.30] 88.58] 91.86] 95.14 
98.42 | IOI.71] 104.99} 108.27] I11.55 ‘ II8.II | 121.39] 124.67] 127.95 

131.23 | 134.51 | 137-79 | 141.08] 144.36 : 150.92 | 154.20] 157.48] 160.76 


164.04 167.32| 170.60] 173.88] 177.16 : 183.73 | 187.01 | 190.29] 193.57 
196.85 | 200.13] 203.41 | 206.69] 209.97 : 216.53| 219.82] 223.10] 226.38 
229.66 | 232.94] 236.22] 239.50] 242.78 : 249.34 | 252.62] 255.90] 259.19}. 
262.47 | 265.75| 269.03 | 272.31} 275.59 ; 282.15 | 285.43] 288.71 | 291.99 
295.27 | 298.56] 301.84] 305.12] 308.40 : 314.96] 318.24] 321.52] 324.80 


328.08 | 331.36] 334-64] 337-93] 341.21 -49| 347-77| 351.05] 354-33| 357.61 
360.89 | 364.17 | 367.45] 370.73 | 374-01 : 380.58 | 383.86] 387.14] 390.42 
393.70] 396.98 | 400.26] 403.54} 406.82 j 413.38 | 416.67] 419.95 | 423.23 
426.51 | 429.79} 433-07 | 436.35 | 439.63 -91| 446.19] 449.47] 452.75] 456.04 
459.32 | 462.60] 465.88] 469.16} 472.44 : 479.00 | 482.28} 485.56| 488.84 


492.12] 495.41 | 498.69! 501.97| 505.25 : 511.81! 515.09] 518.37! 521.65 
524.93 | 528.21] 531-49] 534-78] 538.06 -34| 544.62 | 547.90] 551.18] 554.46 
557-74| 561.02] 564.30] 567-58} 570.86] 574.15 | 577-43] 580.71] 583.99] 587.27 
590.55 | 593-83} 597-11 | 600.39] 603.67 i 610.23 | 613.52| 616.80] 620.08 
623.36| 626.64 629.92] 633.20| 636.48 3 643.04 | 646.32] 649.60] 652.89 


656.17 | 659.45 | 662.73 | 666.01 | 669.29 : 675.85 | 679.13 | 682.41 | 685.69 
688,97 | 692.26 | 695.54. 698.82 | 702.10 5. 708.66} 711.94] 715.22| 718.50 
721.78 | 725.06 | 728.34 | 731.63 | 734.91 . 741.47 | 744.75 | 748.03 | 751.31 
754.59 | 757-87 | 761.15 | 764.43 | 767.71 .00| 774.28 | 777.56] 780.84 | 784.12 
787.40 | 790.68 | 793.96] 797.24 800.52 ; 807.08 | 810.37 | 813.65 | 816.93 


820.21 | 823.49] 826.77} 830.05 | 833.33 : 839.89 | 843.17] 846.45} 849. 

853.02] 856.30] 859.58} 862.86] 866.14 ; 872.70] 875.98 | 879.26 889.44 
885.82] 889.11 | 892.39] 895.67 | 898.95 : 905.51 | 908.79] 912.07] 915.35 
918.63 | 921.91] 925.19 | 928.48] 931.76 : 938.32 | 941.60} 944.88 | 948.16 
951.44] 954.72] 958.00] 961.28 | 964.56 ‘85 | 971.13 | 974-41] 977-69 | 980.97 


984.25 | 987.53 | 990.81 | 994.09 1003.93 |1007.22 |I010.50 |10T3.78 
1017.06 |1020.34 |1023.62 |1026.90 1036.74 |1040.02 |1043.30 |1046.59 
1049.87 }1053.15 |1056.43 |1059.71 1069.55 |1072.83 |1076.11 |1079.39 
1082.67 |1085.96 |1089.24 |1092.52 .08 | 102.36 |1105.64 | 109.92 |I 112.20 
[115.48 |1118.76 |1122.04 |1125.33 SQ }1135.17 |1138.45 |1141.73 |1145.01 


1148.29 |L151.57 |1154.85 |1158.13 -70 |1167.98 |1171.26 |1174.54 |1177.82 
LISI.10 |1184.38 |1187.66 |1190.94 2 eee 1204.07 oe Reed 
[213.91 |I217.19 |1220.47 |1223.75 : 31 }1233.59 |1236.87 |1240.15 |1243.44 
1246.72 1250.00 1253.28 |1256.56 : :12 [1266.40 |1269.68 |1272.96 1276.24 
1279.52 |1282.81 |1286.09 |1289.37 +93 |1299.2I1 |1302.49 |1305.77 |1309.05 


1312.33 |1315.61 |1318.89 1322.18 -74 |1332.02 |1335.30 |1338.58 |1341.86 
1345.14 |1348.42 |1351.70 |1354.98 : 55 |1364.83 oe eae ae 
1377.95 1381.23 |1384.51 |1387.79 : -35 |1397-63 |1400.92 |1404.20 |1407.48 | 
1410.76 |1414.04 |1417.32 |1420.60 -16 |1430.44 |1433.72 |1437.00 |1440.29 
1443.57 |1446.85 |1450.13 |1453.41 1459-97 |1463.25 |1466.53 |1469.81 |1473.09 


1476.37 |1479.66 |1482,94 |1486.22 1492.78 |1496.06 |1499.34 |1502.62 |150 

1509.18 |1512.46 |1515.74 |1519,03 1525.59 |1528.87 spt oe Tees ee 
{541.99 |1545.27 |1548.55 [1551.83 1558.40 |1561.68 |1564.96 |1568.24 |1571.52 
1574.80 |1578.08 |1581.36 |1584.64 1591.20 |1594.48 |1597.77 |1601.05 |1604.33 
1607.61 |1610.89 {1614.17 |1617.45 1620.73 1624.01 |1627.29 |1630.57 [1633.85 1637.14. 


1640.42 |1643.70 |1646.98 |1650.26 |1653.54 |1656.82 |1660.10 1663.38 |1660.66 |1669.94 
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TABLE 14, 
METERS INTO FEET. 


I meter = 39.3700 inches = 3.280833 feet. 


10 30 50 60 70 80 90 


Feet. Feet. Feet. Feet. Feet. Feet. Feet, Feet. Feet. 


1673.2] 1706.0 1738.8] 1771.6] 1804.5| 1837.3 | 1870.1] 1902.9| 1935-7 
2001.3 | 2034.1 | 2066.9] 2099.7] 2132.5 | 2165.3] 2198.2| 2231.0] 2263.8 
2329.4 | 2362.2] 2395.0| 2427.8] 2460.6| 2493.4 | 2526.2 2559.0] 2591.9 
2657.5 | 2690.3 | 2723.1] 2755.9| 2788.7| 2821.5] 2854.3| 2887.1| 2919.9 
2985.6 | 3018.4 | 3051.2] 3084.0] 3116.8] 3149.6| 3182.4| 3215.2| 3248.0 


3313-6 | 3346.4] 3379-3] 3412.1] 3444.9| 3477.7] 3510.5] 3543.3| 3576.1 
3641.7 | 3674.5 | 3707-3| 3740.1] 3773.0| 3505.8 | 3838.6] 3571.4] 3904.2 
3969.8 | 4002.6] 4035.4} 4068.2] 4101.0} 4133.8] 4166.7 4199.5 | 4232.3 
4297-9) 4330.7 | 4363.5 | 4396.3] 4429.1 4461.9 | 4494.7] 4527-5| 4560.4 
4626.0} 4658.8} 4691.6] 4724.4] 4757-2| 4790.0] 4822.8| 4855.6] 4888.4 


4954.1 4986.9} 5019.7] 5052.5} 5085.3] 5118.1} 5150.9] 5183.7| 5216.5 
5282.1 | 5314.9] 5347-8} 5380.6] 5413.4| 5446.2] 5479.0] 5511.8] 5544.6 
5610.2 | 5643.0) 5675.8} 5708.6] 5741.5| 5774.3} 5807.1 | 5839.9| 5872.7 
5938.3 | 5971.1 | 6003.9] 6036.7] 6069.5 | 6102.3 | 6135.2| 6168.0] 6200.8 
6266.4 | 6299.2 | 6332.0] 6364.8] 6397.6| 6430.4 | 6463.2| 6496.0] 6528.9 


6594.5 | 6627.3 | 6660.1] 6692.9] 6725.7} 6758.5 | 6791.3 | 6824.1 | 6856.9 
6922.6 | 6955.4] 6988.2} 7021.0] 7053.8] 7086.6] 7119.4] 7152.2] 7185.0 
7250.6 | 7283.4| 7316.3] 7349.1] 7381-9| 7414.7| 7447-5 | 7480.3] 7513-1 
7578.7 | 7611.5| 7644.3] 7677.1] 7710.0] 7742.8| 7775.6| 7808.4| 7841.2 
7906.8 | 7939.6| 7972.4| 8005.2] 8038.0] 8070.8] 8103.7| 8136.5 | 8169.3 


8234.9 | 8267.7| 8300.5] 8333.3} 8366.1 | 8398-9] 8431.7} 8464.5] 8497.4 
8563.0} 8595.8] 8628.6| 8661.4] 8694.2 | 8727.0} 8759.8| 8792.6} 8825.4 
8891.1 | 8923.9 | 8956.7 | 8989.5} 9022.3] 9055.1] 9087.9] 9120.7} 9153.5 
9219.1} 9251.9] 9284.8] 9317.6] 9350.4] 9383.2| 9416.0] 9448.8] 9481.6 
9547-2 | 9580.0] 9612.8] 9645.6] 9678.5} 9711.3| 9744.1 | 9776.9} 9809.7 


9875-3 | 9908.1] 9940.9] 9973.7 |10006.5 |10039.3 |10072.2 |L0105.0 |10137.8 
10170.6 |10203.4 |10236.2 |10269.0 |10301.8 |10334.6 |10367.4 |L0400.2 |10433.0 |10465.9 
10531.5 |10564.3 |10597.1 |10629.9 |10662.7 |10695.5 |10728.3 |I0761.1 |10793.9 
10859.6 |10892.4 |10925.2 |10958.0 ]10990.8 |11023.6 |11056.4 |I 1089.2 |11122.0 
11187.6 |11220.4 |11253.3 |11286.1 |11318.9 |11351.7 |11384.5 |11417.3 |11450.1 


I1515.7 |11548.5 |LI581.3 | 1614.1 |11647.0 |11679.8 |11712.6 |11745.4 |11778.2 
11843.8 |11876.6 |L1909.4 |I1942.2 ]11975.0 |12007.8 |12040.7 |12073.5 |12106.3 
12171.9 |12204.7 |12237-5 |12270.3 ]12303.1 |12335.9 |12368.7 |12401.5 |12434.4 
12500.0 |12532.8 |12565.6 |12598.4 |12631.2 |12664.0 |12696.8 |12729.6 |12762.4 
12828.1 |12860.9 |12893.7 |12926.5 |12959.3 |12992.1 |13024.9 |13057.7 |13090.5 


13156.1 |13188.9 |13221.8 |13254.6 |13287.4 |13320.2 |13353.0 113385.8 |13418.6 
13517.0|13549.8 |13582.6 |13615.5 |13648.3 |I3681.1 |13713.9 |13746.7 
13845.I |13877.9 |13910.7 |13943-5 |13976.3 |14009.2 |14042.0 |14074.8 
14173.2 |14206.0 |14238.8 |14271.6 |14304.4 |14337.2 |14370.0 |14402.9 
I4501.3 |14534.1 |14566.9 |14599.-7 |14632.5 |14665.3 |14698.1 |14730.9 


14829.4 |14862.2 |14895.0]14927.8 |14960.6 |14993.4 |15026.2 |15059.0 

15157.4 |15190.3 |15223.1 |15255-9 |15288.7 |15321.5 |15354.3 |15387.1 

1545.5 |15518.3 |I5551-I |15594.0 |15616.8 |15649.6 |15682.4 |15715.2 

15879.2 |15912.0 |15944.8 |15977-7 |16010.5 |16043.3 

16076.1 |16108.9 |16141.7 |16174.5 |16207.3 |16240.1 |16272.9 |16305.7 16338.5 |16371.4 


16404.2 16437.0 |16469.8 |16502.6 |16535.4 |16568.2 |16601.0 16633.8 | 16666.6| 16699.4 


Tenths of a meter. 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 
Feet. 0.328 0.656 0.984 1.312 1.640 1.968 2.297 2.625 2.953 


———— = 
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Tas_Le 15. 


MILES INTO KILOMETERS. 
1 mile = 1.609347 kilometers. 


Miles. 


0 { 
km. km 

fe) 2 
16 18 
32 34 
48 50 
64 66 
80 82 
97 98 
ge} II4 
I29 130 
145 146 
161 163 
177 179 
193 195 
209 2Ir 
225 227 
241 243 
257 259 
274 275 
290 291 
306 | 307 
322 B23 
338 340 
354 | 356 
379 372 
386 388 
402 404 
418 420 
435 436 
451 452 
467 468 
483 | 484 
499 501 
515 SL7 
531 533 
547 549 
563 | 565 
579 581 
595 597 
612 613 
628 629 
644 645 
660 661 
676 678 
692 694 
708 710 
724 726 
749 742 
756 758 
772 774 
789 790 
805 806 
821 822 
837 838 
853 | 855 
869 ! 871 
885 ) 887 


2 3 4 5 6 
km km km. km km 
3 5 6 8 10 
19 21 23 24 26 
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TABLE 15. 
MILES INTO KILOMETERS. 


1500 
I516 


1532 
1548 
1564 
1580 
1596 
1613 


km. Miles. 


1609 6000 
3219 7000 
4828 8000 
6437 9600 
8047 10000 
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TABLE 16. 
KILOMETERS INTO MILES. 
1 kilometer = 0.621370 mile. 
Kilo- 
meters. 0 | 2 . 4 E 
Miles. | Miles. | Miles. | Miles. Miles. | Miles. | Miles. | Miles. | Miles. 
(1) 0.0 0.6 T2 I.9 eye Bag Aes 5.0 5.6 
10 6.2 6.8 7.5 8.1 9.3 9.9 10.6 II.2 11.8 
20 12.4 13.0 1337; 14.3 15.5 16.2 16.8 17.4 18.0 
30 18.6 19.3 19.9 20.5 PLGA 22.4 23.0 23.6 24.2 
40 24.9 25.5 26.1 26.7 28.0 28.6 29.2 29.8 30.4 
50 eet Bez Core 32.9 BAe 34.8 35-4 36.0 36.7 
60 B78 37.9 38.5 39.1 40.4 41.0 41.6 42.3 42.9 
70 43-5 | 44-1 44.7 | 45-4 46.6 | 47.2 | 47.8 | 48.5 49.1 
80 49.7 | 50.3 | 51.0 | 51.6 52.8 | 53-4] 54:0] 54-7 | 5593 
90 55-9 56.5 57.2 57.8 59.0 59.7 60.3 60.9 61.5 
100 62.1 62.8 63.4 | 64.0 65.2 65.9 66.5 67.1 67.7 
IIo 68.4 | 69.0 69.6 70.2 TLS 72.1 7257 Tors 73-9 
I20 74.6 75.2 75.8 76.4 Oi aRET 78.3 78.9 79.5 80.2 
130 80.8 81.4 S2.O7 noe. 0 §3.9 84.5 85.1 85.7 86.4 
140 87.0 | 87.6 | 88.2 | 88.9 90.1 90.7 91.3 92.0 | 92.6 
150 93.2 93.8 94.4 | 95.1 96.3 96.9 97.6 98.2 98.8 
160 99.4 | 100.0 | 100.7 | IOI.3 102.5 | 103.1 | 103.8 | 104.4 | 105.0 
170 105.6 | 106.3 | 106.9 | 107.5 108:7 || 109.4 | 110.0 | 11/6" aries 
180 iGitiecey |p eeewiy. Pam | Tale ty LIS:0 | 215.67) 10652 a t6.8 || naz 
I90 118.1 | 118.7 | 119.3 | 119.9 T2032. || T2083) | 22.45 \6r23 OM reer 
200 124.3. | 124.9 | 125.5 | 126.1 127.4 | 128:0) | 128-6" | 129:2")| 12079 
210 T2OL5. | Woeale ate 32.4. 123.6 | 134.2 33458 | 135.5 aos 
220 T3O. 7 ae US7esnlls7On kao.0 139.8 | 140.4 | I4I.1 | 141.7 | 142.3 
230 142.9 | 143.5 | 144.2 | 144.8 146.0 | 146.6 | 147.3 | 147.9 | 148.5 
240 149.1 | 149.8 | 150.4 | I51.0 152.2 | 152.9 | 153.5 | 354.1 | 154.7 
250 155.3 | 156.0 | 156.6 | 157.2 158.4 | 159.1 | 159.7 | 160.3 | 160.9 
260 161.6 | 162.2 | 162.8 | 163.4 164.7 | 165.3 | 165.9 | 166.5 | 167.1 
270 167.8 | 168.4 | 169.0 | 169.6 W7O:9) | U7T5 0) 172.0 jf L7 2 oeen 
280 174.0 | 174.6 | 175.2 | 175.8 EAP L777 | TSB, f E7908 X7or0 
290 180.2 | 180.8 | 181.4 | 182.1 183.3 | 183.9 | 184.5 | 185.2 | 185.8 
300 186.4 | 187.0 | 187.7 | 188.3 189.5 | 190.1 | 190.8 | 191.4 | 192.0 
310 192.6 | 193.2 | 193.9 | 194.5 195.7 | 196.4 | 197.0 | 197.6 | 198.2 
320 198.8 | 199.5 | 200.1 | 200.7 201.9 | 202.6 | 203.2 | 203.8 | 204.4 
330 205.I | 205.7 | 206.3 | 206.9 208.2 | 208.8 | 209.4 | 210.0 | 210.6 
340 21123 e209) 272-5) onset 214.4 | 215.0 | 215.6 | 216.2 | 216.9 
350 | 217.5 | 218.1 | 218.7 | 219.3 220,60 220-2) /227,1801\022255 | ooeam 
360 22357 "2243 Wle22479 \\O25.6 226,8° (227-4 228-0) (8228.75 noosa 
370 22019) \$230551 ile 230. Mento 233.0) 1233.6) 11234537 )/7234°0) |ioaicun 
380 236.1 | 236.7 | 237.4 | 238.0 239.2 | 239.8 | 240.5 | 241.1 | 241.7 
390 242.3 | 243.0 | 243.6 | 244.2 245-4 | 246.1 | 246.7 | 247.3 | 247.9 
400 248.5 | 249.2 | 249.8 | 250.4 251.7 | 252.3 | 252.9 | 253.5 254.1 
410 254.8 | 255.4 | 256.0 | 256.6 257-9 | 258.5 | 259.1 | 259.7 | 260.4 
420 261.0 | 261.6 | 262.2 | 262.8 264.1 | 264.7 | 265.3 | 265.9 | 266.6 
430 267.2 | 267.8 | 268.4 | 269.1 270.3, || 270.9 || 271.5 | 272.2 | 272°8 
440 273-4 | 274.0 | 274.6 | 275.3 276.5 | 277.1 | 277.8 | 278.4 | 279.0 
450 279.6 | 280.2 | 280.9 | 281.5 282.7 | 283.3 | 284.0 | 284.6 | 285.0 
460 285.8 | 286.5 | 287.1 | 287.7 288.9 | 289.6 | 290.2 | 290.8 aud 
470 292.0 | 292.7 | 293.3 | 293.9 295.2 | 295.8 | 296.4 | 297.0 | 297.6 
480 298.3 | 298.9 | 299.5 | 300.1 301.4 | 302.0 | 302.6 | 303.2 | 303.8 
490 304.5 |, 305.1 | 305.7 | 306.3 307.6 | 308.2 | 308.8 | 309.4 | 310.1 
500 | 310.7 | 311.3 | 311.9 | 312.5 313.8 | 314.4 | 315.0 
: . i 315.7 16, 
510 316.9 | 317.5 | 318.1 | 318.8 320.0 | 320.6 | 321.2 | 321.9 eae 
520 323.1 | 323.7 | 324.4 | 325.0 326.2 | 326.8 | 327.5 | 328.1 | 328.7 
530 329-3 | 329.9 | 330.6 | 331.2 $32°4 1333-2 | 333-491 133403) | 33400 
549 | 335-5 | 336.2 | 336.8 | 337.4 338.6 | 339.3 | 339-9 | 340.5 | 341.1 
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TABLE 16. 
KILOMETERS INTO MILES. 


Kilo- 
meters, 


Miles. . | Miles. | Miles. | Miles. | Miles. 
550 | 341.8 343-0 | 343.6 | 344.2 | 344.9 
560 | 348.0 349-2 | 349.8 | 350.5 | 351.1 
SHE 354.2 355-4 | 356.0 | 356.7 | 357.3 
580 360.4 361.6 | 362.3 | 362.9 | 363.5 
590 266.6 367.9 | 368.5 | 369.1 | 369.7 


600 | 372.8 374-1 | 374.7 -| 375-3 | 375-9 
610 379-0 | 3 380.3 | 380.9 | 381.5 | 382.1 
620 385.2 386.5 | 387.1 | 387.7 | 388.4 
630 | 391.5 392.7 | 393-3 | 393-9 | 394.6 
640 | 397-7 398-9 | 399.5 | 400.2 | 400.8 


650 | 403.9 405.1 | 405.8 | 406.4 | 407.0 
660 410.1 : A4II.3 | 412.0 | 412.6 
670 416.3 417.6 | 418.2 | 418.8 
680 422.5 423.8 | 424.4 | 425.0 
690 428.7 430.0 | 430.6 | 431.2 


700 | 435.0 436.2 .| 436.8 | 437.4 
441.2 -8 | 442.4 | 443.0 | 443.7 
447.4 -0 | 448.6 | 449.3 | 449.9 
453-6 454-8 | 455.5 | 456.1 
459.8 461.1 | 461.7 | 462.3 


466.0 467.3 | 467.9 | 468.5 
472.2 473-5 | 474.1 | 474.7 . 
478.5 479-7 | 489.3 | 480.9 . . 8 | 483.4 
484.7 485.9 | 486.5 | 487.2 ; : é 489.6 
499.9 492.1 | 492.7 | 493.4 . : . 495-9 


497-1 498.3 | 499.0 | 499.6 : : ; 502.1 
503.3 504.6 | 505.2 | 505.8 : 3 ; 508.3 
509.5 510.8 | 511.4 | 512.0 j : : 514.5 
515.7 5Y720" WS L720 a 513-2 : : 5 520.7 
522.0 523-2 | 523.8 | 524.4 ; : y 526.9 


528.2 529.4 | 530.0 | 530.6 ? : : 533.1 
534-4 535-6 | 536.2 | 536.9 . . -7 | 539-3 
540.6 BAIS, | 5425 | 54355 F 4 : 545.6 
546.8 548.0 | 548.7 | 549.3 ; 50. , 551.8 
553-0 554-3 | 554-9 | 555-5 . . -4 | 558.0 


559.2 560.5 | 561.1 | 561.7 ; ; .6°| 564.2 
565.4 566.7 | 567.3 | 567.9 : . 8 | 570.4 
571.7 -9 | 573-5 | 574-1 . . 0 | 576.6 
577-9 | 578.5 ; 579.7 | 580.4 : : : 582.8 
584.1 | 584.7 5 586.0 | 586.6 ; ; ; 589.1 


590.3 | 590.9 : 592.2 | 592.8 : ; : 595.3 
596.5 | 597.1 ps 598.4 | 599.0 A h 601.5 
602.7 | 603.4 : 604.6 | 605.2 - . ; 607.7 
608.9 | 609.6 ; 610.8 | 611.4 : ; ; 613.9 
615.2 | 615.8 : 617.0 | 617.6 ; : : 620, 1 


621.4 | 622.0 : 62322) 1523-6 : - ; 626.3 


km. Miles. km. Miles. km, iles. S Miles. 
1000 | 621.4} 6000 | 3728.2] 11000 : 9941.9 
2000 | 1242.7 7000 | 4349.6] 12000 : I 0 | 10563.3 |. 
3000 | 1864.1 8000 | 4971.0| 13000 A 11184.7 
4000 | 2485.5 9000 | 5592.3| 14000 : 11806.0 
5000 | 3106.8} 10000 | 6213.7} 15000 i 12427.4 
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TABLE 17. 
INTERCONVERSION OF NAUTICAL AND STATUTE MILES. 


I nautical mile* — 6080.20 feet. 


Statute Miles. Nautical Miles. 


Statute Miles. 


Nautical Miles. 
0.8684 
1.7368 
2.6052 
3.4736 


1.1516 
2.3031 
3-4547 
4.6062 


4.3420 
5.2104 
6.0787 
6.9471 
7-8155 


5-7578 
6.9093 
8.0609 
9.2124 
10.3640 


O ON DW HWHN =o 


WO OND HW DHD — 


* As defined by the United States Coast Survey. 


TABLE 18. 


CONTINENTAL MEASURES OF LENGTH WITH THEIR METRIC AND 
ENGLISH EQUIVALENTS. 


The asterisk (*) indicates that the measure is obsolete or seldom used. 


Metric Equivalent. English Equivalent. 


Measure, 


3.2808 feet. 
5.8445 “‘ 


ISON aersa Br) eo sig G Bo GA hg aa Oo 4 I meter. 

Bathomy Swedish = "6 feet) ue see ue 1e7OU4 abe 

Foot, Austrian* . 0.31608 ‘* 1037 Onmeae 
ONGE ISM Sooo ao aa oo ees 0.32484 1.0657 
Ruissian ys.'hs-sc. iz na sot ee ememealan eaves ye 0.30480 I 


Rheinlandisch or Rhenish (Prussia*, 
Denmark, Norway”*). > | 0.31385 
0.2969 


Swedish* 
Spanish sw 4 vara tas creme test ets 0.2786 
o> Kilafter, Wiener (Vienna) \. 20. ereteyets ters 1.89648 
0.22558 cm. 


*Tjine, old French = ar LOOL Css) ereuetomteter = 
7.58594 km. 


Germamisea dni s1cke) sbetatetercle eters 1.852 ne 
SWedish! = s6000meetieuaeus stem ie 10.69 s¢ 


eee ee ee ee ee we ee 


1.0297 


0.9741 
0.9140 
6.2221 
0.0888 inch. 


4.714 statute miles. 
T0506 ay 
6.642 

7.02 


Oe: we 6. (@ 2 6) 8 io wie 0) ee 6 


Mile, Austrian post* = 24000 feet...... 


INorwetian'—— 36000 feet wus oueion eel 11.2986 
Netherland sy(t1i) Daman mene seine “I 
Prussian (law of 1868) 7.500 

Riker olrants el lie (oho t SemNet 7.5324 

Palm sNetherlandsee cine seem menetenehe men 0.1 
*ROde, Manish et es), c.. tke enn itis 3.7662 
? athe} de rassian NOt weo iat) i eemamamen ene 3.7662 
Gagene (Russian )yi1. . 21. seen eneeielc 2.1336 

Oise, Old MrenChi=—16 f66b le mememaneme ten leic 1.9490 

*\VaramSpatlish Payers. is ntekemeneretcte : 0.8359 
PMS oleh als Bey caer Abas 54 he lSeate. a. 0.8380 

Werst, or versta (Russian) = 500 sashjene.| 1.0668 


oe © © © @ © © oe 


©.62T7 ee 
4.660 oy 
4.6804‘ 
0.3281 feet. 
123256: ee 
12.356 

7 

6.3943 
2.7424 
2.7493 
3.500 
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CONVERSION OF MEASURES OF TIME AND ANGLE. 


Arc into time . AS 

Same into arc 5 . 

Days into decimals of a year and angle 

Hours, minutes and seconds into decimals of a day 
Decimals of a day into hours, minutes and seconds 
Minutes and seconds into decimals of an hour 
Local mean time at apparent noon 

-Sidereal time into mean solar time 


Mean solar time into sidereal time . .... 


TABLE 19 
TABLE 20 
TABLE 21 
TABLE 22 
TABLE 23 
TABLE 24 
TABLE 25 
TABLE 26 


TABLE 27 


TABLE 19. 
ARC INTO TIME. 


° 
Eine eee 


Oo Or HOP YH O 
QO OI HDIBRWwH HO 


= 
al 


HOH HH 
RaRS HS 


5 
5 
5 
5 
5) 
5) 
s) 
D 
5 
5 


UPR BO® NH Nid 
An Of O ) 


Si 
A 
oO 


a 
° 


Oe OO 
ou Sloniw 
NIDOIBRO Wb 


59 
360] 24 off 60} 4 of 60 
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TABLE 20. 
TIME INTO ARC. 


Hours into Arc. 


I oO 15 5 41 | to 15 Ago 5 

2 \) 0) 320 5 22 MeO sO 2 Pe) 5 

Se be Or 45 5 43 | Io 45 321-0 5 

AGE E+ 6 6 WATE OO Ani r 6 

5 Tels ep 25 Sers 1400. FE ols Dae reels 6 II 15 
Ome te 30) |) 26 6) 30) | -46 |, £1, 30 elec 630 6 Il 30 
Pe As: | 27 OAS | 47 | iE 45 Ta 45 6 II 45 
Sate 2) i, 1525 ee. AS ah F250 Sti 2 oO 7 120 
Sa 425] 29 7-15 | 49 | 12 15 S| faze ESS) 7) I2 15 
BOE 25.30 7 5001012520 LON 92) 720 7 I2 30 
II} 2 45 7 SI | 12 45 ff] 11} 2 45 7 12 45 
E2u1 3) oO 8 52 ESTO Ge 12! a2" oO 8 13580 
7343-55 8 5Seh F3015. 13]. 3) 35 8 15a 
14 | 3 30 8 54 | 13 30 fl 14] 3 30 8 13 30 
15 | 3 45 8 55 | 13 45 |} 15 | 3 45 8 13 45 
Le eA a.O 9 5 14) tO LON eA EO 9 140 
EG VA. 15 9 57 | 14 15 17) 4 15 9 14 15 
18 | 4 30 9 58 | 14 30 ff 18} 4 30 9 14 30 
19 | 4 45 9 59 | 14 45 19 | 4 45 9 14 45 
20,5, 0 pe) 60 | 15 off 20| 5 o Io I5 Oo 


Hundredths 
of a Sec- 08 09 
ond of Time. 
Se 7 “ 
0.00 1:20: |) 4:35 
-10 2.70 2.85 
HIB: 4.20 | 4.35 
“39 5.70 | 5.85 
40 7.20 viet 
0.50 8.70 8.85 
.60 10.20 | 10.35 
-70 TIR7OM WI. OF 
.80 T3520) 13-35 
-90 14.70 | 14.85 
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TABLE 21. 


DAYS INTO DECIMALS 


OF A 


YEAR AND ANGLE. 


0.07940 


0.13415 
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Day of Month. 
Day Decimal 
of of Angle. 
Year.} a Year, Common | Bissextile 
Year, r, 
| | 0.00000 Ov 0! lan 1s ata 
2 .00274 Oo 59 2 2 
3 | 00548" || 1 56 3 3 
4 .00821 PE / 4 4 
5 | 0.01095 ey 5 5 
6 .01369 4 56 6 6 
7 .01643 5 55 7 il 
8 -O1916 6 54 8 8 
9 -02190 Tm o3 2) 2) 
10 | 0.02464 8 52 10 Io 
II .02738 9 51 II ini 
12 .OZ3011 | IO’ 51 12 I2 
13 BOS205 PIL 50 10} 13 
I4 -03559 | 12 49 14 T4 
15 | 0.03833 | 13 48 15 15 
16 -O4107 | 14 47 16 16 
17 .04381 | 15 46 17, 17 
18 .04654 | 16 45 18 18 
19 04928 | 17 44 19 19 | 


20 | 0.05202 | 18 44 20 20 
om .05476 | 19 43 21 OT 
22 -05749 | 20 42 22 22 
23 .06023 | 2I AI 23 23 
24 .06297 | 22 4o 24 24 If 
25 | 0.06571 | 23 39 25 25 
26 .06845 | 24 38 26 26 
27 -O7118 | 25 38 Py 27 
28 SHEE || Ae Si 28 28 
29 .07066 | 27 36 29 29 


° 


fe) 


Oo 


fo) 


oO. 
.13963 
-14237 
-I4511 


14784 
.15058 
-15332 
. 15606 
.15880 


oO. 
.26010 
-26283 


-26557 
-26831 


oO. 


Decimal 


of 


a Year, 


13689 


. 16153 
- 16427 
.16701 


-16975 
.17248 


17522 

-17796 
.18070 
18344 
.18617 


. 18891 
- 19165 
-19439 
-19713 
-19986 


. 20260 
+20534 
.20808 
.21081 


-21355 


-21629 
-21903 
22177, 
.22459 
«22724 


.22998 
223272 
-23546 
-23819 
24993 


24367 
-24641 
-24914 
.25188 
«25462 


25736 


27105 


Apr. 


Mar. 


Day of Month. 


Common 


& 
WO ONTOAM BWNHH 


Hy 
° 


Bissexiile 
Year. 


Mar. 


Apr. 


49° 17/| Feb. 20| feb. 20 


Oo ONAMH Wh 


DAYS INTO DECIMALS OF A 


TABLE 21. 


YEAR AND ANGLE. 


Decimal 
ot 
a Year. 


0.27379 
-27652 
.27926 
-28200 


-28474 
28747 
-29021 
29295 
+29569 


29843 
-30116 
-30390 
-30664 
-30938 
. 31211 
-31485 
-31759 
32033 
«32307 


. 32580 
-32854 
-33128 
-33402 
-33676 


. 33949 
.34223 
-34497 
34771 
-35044 


0.35318 
-35592 
-35866 
.36140 
-36413 

0. 36687 
.36961 
+37235 
+37599 
-37782 


0.38056 
«38330 
-38604 
-38877 
39151 


0.39425 
-39699 
39973 
.40246 
-40520 


0.40794 


HHwOHRHR MN DAN CMO 


on 
Noize) 


Day of Month. 


Common | Bissextile 
Year. Year. 


Decimal 


0.43532 
-43806 
-44079 
44353 
-44627 


0.44901 
45175 
-45448 
45722 
-45996 


0.46270 
-46543 
-46817 
-47091 
47365 


0.47639 
-47912 
.48186 
-48460 
-48734 


0.49008 
.49281 
-49555 
.49829 
.50103 


0.50376 
-50650 
+50924 
«51198 
.51472 


0.51745 
.52019 
.52293 
.52567 
52841 


0.53114 
53388 
-53062 
-53936 
+54209 


0.54483 


147°51/| May 31 


Day of Month. 


Common | Bissextile 
Year. ear. 


May 30 
148 50 | June 31 
149 49 June 1 
I50 48 


I5I 47 
152 46 
153 45 
154 45 
155 44 


156 43 
157 42 
158 41 
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TABLE 21. 


DAYS INTO DECIMALS OF A YEAR AND ANGLE. 


Day of Month. Day of Month. 
Decimal Day Decimal 
of Angle. of of Angie. 
a Year. Common | Bissextile }}/ \ear.} a Year. Common | Bissextile 
Year. ear. Year. Year. 

0.54757 | 197° 8/| July 20| July 19 || 251] 0.68446 | 246°24’| Sept. 8| Sept. 7 
.5503I1 | 198 7 21 20 |] 252 .68720 | 247 24 9 8 
55305 | 199 6 22 21 || 253 | .68994 | 248 23 5) 9 
255578 | 200 5 23 22] 254 | .69268 | 249 22 II se) 
0.55852 | 201 4 24 23 |] 255] 0.69541 | 250 21 12 II 
450126) | 202s 25 24 | 256 .69815 | 251 20 13 12 
.50400 | 203 2 26 25 Ill 257 .70089 | 252 19 14 13 
.566074 | 204 I DG 26 || 258 702030) 253018 15 I4 
.56947 | 205 I 28 27 Il 259 .70637 | 254 17 16 15 
0.57221 | 206 o 29 28 |} 260 | 0.70910 | 255 17 17 16 
-57495 | 206 59 30 29 || 261 -71184 | 256 16 18 17 
-57769 | 207 58 31 30] 262 | .71458 | 257 15 19 18 
.58042 | 208 57 | dug. I 31-]| 263 -71732 | 258 14 20 19 
.58316 | 209 56 2|dAug. 1 |) 264 |— .72005 | 259 13 21 20 
0.58590 | 210 55 3 2 || 265] 0.72279 | 260 12 22 21 
.58864 | 211 55 4 3 i] 266 | .72553 | 261 I1 23 22 
-59138 | 212 54 5 4.) 267 e72027 || 262955 24 23 
-5941I | 213 53 6 5 || 268 -73101 | 263 I0 25 24 
-59685 | 214 52 7 6 || 269] .73374 | 264 9 26 25 
0.59959 | 215 51 8 71270 | 0.73648 | 265 8 27 26 
.60233 | 216 50 9 8 || 271 Rye) || Axes 28 27, 
.60507 | 217 49 Io Q || 272 -74196 | 267 6 29 28 
.60780 | 218 49 II Io || 273 -74470 | 268 5 30 29 
-61054 | 219 48 12 II || 274 -74743 | 269 5 | Oct. I 30 
0.61328 | 220 47 13 12) ||5 2751] 0! 75087 1/270 4 OS\ (Olas, 36 
.61602 | 22T 46 14 13 || 276 S7520L | 27a 3 2 
61875 | 222 45 15 14 || 277 | .75565 | 272 2 4 3 
.62149 | 223 44 16 15 || 278 {5030 | 272 enw 5 4 
-62423 | 224 43 17 16 || 279 JOLL2 | 274 wo 6 5 
0.62697 | 225 43 18 17 |} 280] 0.76386 | 2 

.62971 | 226 42 19 18 |} 281 T6660 ae = g : 
-63244 | 227. AI 20 Ig || 282 -76934 | 276 58 9 8 
.63518 | 228 4o 21 20 |} 283 | .77207 | 277 57 10 9 
.63792 | 229 39 22 2I || 284 -77481 | 278 56 II Io 
0.64066 | 230 38 23 22 i} 285] 0.77 2 12 

-64339 | 231 37 24 23 || 286 aS oe a 13 as 
.64613 | 232 36 25 24 || 287 -78303 | 281 53 14 13 
.64887 | 233 36 26 25 || 288 -78576 | 282 52 15 I4 
-65161 | 234 35 27 26 |} 289 -78850 | 283 52 16 15 
0.65435 | 235 34 28 27 || 290| 0.7912 284 51 

-65708 | 236 33 29 28 || 291 or 28 is 8 : 
.65982 | 237 32 30 29 || 292 -79671 .| 286 49 19 8 
.66256 | 238 31 31 o |] 2 p 8 

aut ec Ss 3 93 79945 | 287 48 20 19 
39 30 | Sept. 1 31 I] 294 | .802I19 | 288 47 21 20 
0.66804 | 240 30 2| Sept. 1 || 295] 0.80 28 j 
-67077 | 241 29 3 ss 2 || 296 Soe ae o - nt 
-67351 | 242 28 4 3 || 297 -81040 | 291 45 24 = 
-67625 | 243 27 5 4 I} 298 .S131 - 
"67899 | 244 26 2 314 | 292 44 25 24 
0.68172 | 2 ws fe see aye * a 

45 25 7 6 |} 300] 0.81862 | 294 42 27 26 


GMITHEONIAN TABLES. 


DAYS 


INTO DECIMALS OF A 


YEAR 


TABLE 21, 


AND ANGLE. 


Decimal 
of 
a Year. 


0.82136 
.82409 
.82683 
-82957 


0.82231 
-83504 
83778 
.84052 
.84326 


0.84600 
-84873 
85147 
-85421 
-85695 


0.85969 
.86242 


.86790 
.87064 


0.87337 
.87611 
.87885 
-88159 
-88433 


0.88706 
-88980 
.89254 
.89528 
.89802 


0.90075 
90349 
-90623 
-90897 
-QI170 


0.91444 
-91718 
-91992 
.92266 
-92539 


0.92813 
-93087 
-93361 
-93634 
-93908 


0.94182 
-94456 
-94730 
+95003 
+95277 


0.95551 


,86516 


Day of Month. 


Common 


Bissextile |} 
Y 


ear. 


Oct. 27 


28 
29 


30 


Oo 
Cn DN PWN HH 


Decimal 
of 
a Year. 


0.95825 
-96099 
-96372 
-96646 


0.96920 
-97194 
-97467 
-97741 
-9SO15 


0.98289 
-98563 
.98836 
-99IIO 
-99384 

0.99658 
-99932 


344°58’| Dec. 17 


Day of Month. 


Angle. 


Common 
Year. 


345 


SMITHSONIAN TABLES 


Bissextile 
Year. 


TABLE 22. 


HOURS, MINUTES AND SECONDS INTO DECIM 


ALS OF A DAY. 


= 
= 


Day. 


0.041 667 
.083 333 
.125 000 
.166 667 


0.208 333 
.250 000 
.291 667 
333 333 
+375 000 

0.416 667 
458 333 
.500 000 
541 667 
583 333 

0.625 000 
.665 667 
-708 333 
-750 000 
-791 667 

0.833 333 
.875 000 
.916 667 
958 333 

I.000 000 


O ON OCH RWbK — 
OW ON DS Hw vp-— 


Day. 


0.000 694 
.OOI 389 
.002 083 
.002 778 


0.003 472 
.004 167 
.004 861 


.005 556 
.006 250 


0.006 944 
.007 639 
.008 333 
.009 028 
.009 722 


0.010 417 
[Ol LET 
.OLT 806 
,OI2 500 
.013 194 

0.013 889 
.014 583 
.015 278 
O15 972 
.016 667 


0.017 361 
.018 056 
.018 750 
019 444 
.020 139 


0.020 833 


0.021 528 
.022 222 
.022 917 
.023 611 


0.024 305 
.025 000 
.025 694 
.026 389 
.027 083 


0.027 778 
1028 472 
.029 167 
.029 861 
.030 556 

0.031 250 
031 944 
.032 639 
033 333 
.034 025 

0.034 722 
035 417 
.036 III 
.036 806 
.037 500 


0.038 194 
.038 889 
039 583 
.040 278 
.040 972 

0.041 667 


no 
oO 
oO 


COnIanWdI RW = 


0.000 O12 
.000 023 
.000 035 
.000 046 


0.000 058 
.000 069 
.000 O81 
.000 093 
.000 104 


0.000 116 
.000 127 
.000 139 
.000 150 
.000 162 


0.000 174 
.000 185 
.000 197 
.000 208 
.000 220 


0.000 231 
.000 243 
.000 255 
.000 266 
.000 278 


0.000 289 
.000 301 
.000 313 
.000 324 
.000 336 


0.000 347 


0.000 359 
.000 370 
.000 382 
.000 394 


0.000 405 
.000 417 
.000 428 
.000 440 
.000 451 


0.000 463 
.000 475 
.000 486 
.000 498 
.000 509 


0.000 521 
.000 532 
.000 544 
.000 556 
.000 567 


0.000 579 
.000 590 
.000 602 
.000 613 
.000 625 


0.000 637 
.000 648 
.000 660 
.000 671 
.000 683 


.000 694 


TABLE 23. 


DECIMALS OF A DAY INTO HOURS, MINUTES AND SECONDS. 


Hundredths of a Day. 


d. ih, ans 
0.01 14 
28 
43 
57 
¥2 
26 
4o' 
SY) 

8) 


24 


48 
12 


ONRNY NHHHH 


HH 
aL 


oo oo oO 6Oro: 0 6 


ONT OMBYH HHH 


Ten Thousandths of a Day. 


Millionths of a Day. 


d. 
0.000001! 
2 


3 
4 


0.000005 
6 


0.000010 
20 
30 
40 
0.000050 
60 


70 
80 


jeje) 


SMITHSONIAN TABLES, 


TABLE 24, 
MINUTES AND SECONDS INTO DECIMALS OF AN HOUR. 


= 
Ss 


Decimais of A Decimals of |} Decimals of Decimals of 
an hour, , an huur. an hour. ec. an hour. 


wo 
oO 
° 


0.016 667 0.516 667 
033 333 ; +533 333 
.050 COO 550 000 
.066 667 / 566 667 


0.000 278 0.008 611 
.000 556 .008 889 
.000 833 3 .009 167 
,OOI III 009 444 

0.083 333 0.583 333 
.I00 000 .600 000 
.116 667 .616 667 
-133 333 633 333 
«150 000 .650 000 


0.001 389 0,009 722 
.OOI 667 .O10 000 
-OOI 944 .O10 278 
.002 222 -O10 556 
.002 500 3 O10 833 


0.166 667 0.666 667 0.002 778 O.OII III 
183 333 683 333 003 056 .O11 389 
.200 000 «700 000 .003 333 ,OIl 667 
.216 667 -716 667 .003 OI -OII 944 
-233 333 é 733 333 .003 889 L012 222 


O COND HO WH — 
OW ON DS BON — 


0.250 000 0.750 000 0.004 167 0,012 500 
-266 667 -766 667 .004 444 .012 778 
.283 333 -783 333 .004 722 £013 056 
«300 000 .800 000 .005 000 013 333 
-316 667 .816 667 005 278 O13 611 


0.333 333 0.833 333 0.005 556 0,013 889 
-350 000 .850 000 .005 833 .O14 167 
.366 667 .866 667 .006 III .OT4 444 
-383 333 883 333 .006 389 O14 722 
-400 000 .900 000 .006 667 : O15 000 


0.416 667 0.916 667 0.006 944 0.015 278 
-433 333 933 333 .007 222 L015 556 
-450 000 «950 000 .007 500 .O15 833 
.466 667 .966 667 .007 778 |. .O16 III 


483 333 -983 333 .008 056 016 389 


0.500 000 I.000 000 0.008 333 0.016 667 


TABLE 25. 


SMITHSONIAN TABLES, 


TABLE 26, TABLE 27. 
SIDEREAL TIME INTO MEAN MEAN SOLAR TIME INTO 
SOLAR TIME. SIDEREAL TIME. 


The tabular values are to be subtracted The tabular values are to be added to a 
from a sidereal time interval. mean solar time interval. 


; . Reduc- Reduc- 
Reduct Reduction t : 
Haynes to. Hrs. | Sidereal |Min.| £197 tJ min,| t0n to 
Mean Time. ime. Time. Time. 
ely |) bale s. eins 8: m, s. 
[ei lOmnO:S2 [| 0 9.86 I 5.09 
2 | o 19.66 2) OwiOy 7a 2 5.26 
3 | O 29.49 SaliO 29°97 3 5-42 
4 | © 39.32 4 | 2 39.43 4 5-59 
5 | 0 49.15 5 | o 49.28 5 5.75 
6 | 0 58.98 6 | 0 59.14 6 5-91 
7 ih tshyey! Gp || a8 <eyfer0) 7 6.08 
8 | I 18.64 8 | I 18.85 8 6.24 
9 | I 28.47 ON 28.7 9 6.41 
10 | I 38.30 10 | ri 38.56 | 10 6.57 
II I 48.13 IT |, 049.42 feEE 6.74 
U2 ee 5 7205 TOs 50120 ete 6.90 
1B ee AG RGES! D2 2 Ons als 7.06 
Ty |) 25. aibeton TA 2057299 14 7.23 
[Smee 7-44 [5aje2 27.05 15 hs 
MOM 2037.27) id Fel) 2 eeeyfo |) ads ee 
1 || ee Ayu) 17 || 62 47.56 17 NT 
TO 2) 56192 stay tae Girarieg || ses: 7.89 
Mm) |i By 170 S| Ep Gee aA | 16s: 8.05 
20 | 3 16.59 20] 3 17.13 | 20 8.21 
oee | 2 ey Ai) Drala e20.00mp e21 8.38 
DD || RAs 22 | 2 RoC: 04 M22 8.54 
23 | 3 46.08 2203 AG:7OnN 23 8.71 
24 | 3 55-91 2A 3 56.565] 24 8.87 
! 25 : 9.04 
; : 26 : 9.20 
é : D5 | 2 9.36 
: : 28 , 9-53 
5 29 ; 9.69 
, 30| 4.93 | 60| 9.86 
oe | 


Reduction for Seconds—sidereal or mean solar. 


The tabular values are t { Sha 2) LY GT i 
oue added to a mean solar time interval. 
Sidereal 
or 
Mean Time. 9 
s s, a a ha a: 
0 0.00 7 
age) 03 wanes 
20 .05 sed 
30 .08 08 
40 aii ce 
ES 
50 °. 
14 0.16 


SMITHSONIAN TABLES. 
* Subtract 0.14 from a sidereal time interval. 
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CONVERSION OF MEASURES OF WEIGHT. 


Conversion of avoirdupois pounds and ounces into kilograms . TABLE 28 
Conversion of kilograms into avoirdupois pounds and ounces . TABLE 29 
ienrversion Of: Stains intO grams. - ~ «5» + *« + « + «2 » JABLE 30 


Mempersio Oo, Giauis iNtO Prains =; ... - « ». - « « «. » TABLE 31 


TABLE 28. 
AVOIRDUPOIS POUNDS AND OUNCES INTO KILOGRAMS. 


I avoirdupois pound = 0.4535924 kilogram. 
1 avoirdupois ounce = 0.0283495 kilogram, 


Pounds. 


a a | i | | 
— 


kg. kg. kg. kg. 

0.0000 | 0.0454 | 0.0907 | 0.1361 | 0.1814 | 0.2268 | 0.2722 
0.4536 | 0.4990 | 0.5443 | 0.5897 | 0.6350 | 0.6804 | 0.7257 
0.9072 | 0.9525 | 0.9979 | 1.0433 | 1.0886 | 1.1340 | 1.1793 
1.3608 | 1.4061 | 1.4515 | 1.4969 | 1.5422 | 1.5876 | 1.6329 
1.8144 | 1.8597 | 1.9051 | 1.9504 | 1.9958 | 2.0412 | 2.0865 


2.2680 | 2.3133 | 2.3587 | 2.4040 | 2.4494 | 2.4948 | 2.5401 | 2. 2.6308 
2.7216 | 2.7669 | 2.8123 | 2.8576 | 2.9030 | 2.9484 | 2.9937 | 3- 3.0844 
3.1751 | 3.2205 | 3.2659 | 3.3112 | 3.3566 | 3.4019 | 3.4473 
3.6287 | 3.6741 | 3.7195 | 3.7648 | 3.8102 | 3.8555 

4.0823 | 4.1277 | 4.1731 | 4.2184 | 4.2638 | 4.3001 | 4. ‘ 4.4452 


wo on nc RON HH O 


kg. kg. kg. kg. kg. kg. kg. kg. kg. kg. 
0.0000 | 0.0028 | 0.0057 | 0.0085 | 0.0113 | 0.0142 | 0.0170 | 0.0198 | 0.0227 | 0.0255 
.0283 | .0312] .0340] .0369}] .0397] .0425]| .0454] .0482] .o510] .0539 
.0567 |} .0595] .0624|] .0652] .o680] .0709}] .0737] .0765]| .0794] .0822 
.0850] .0879] .0907|] .0936] .0964] .0992] .I02T|] .1049] .1077]| .1106 
“L134| .0162'| “Lior | | 1219 |-.1247,| 31276) ~1304| - 5332 || 51Z61 | amseo 


0.1417 | 0.1446 | 0.1474 | 0.1503] 0.1531 | 0.1559 | 0.1588 | 0.1616 | 0.1644 0.1673 
-I7OI| .1729| .1758| .1786| .1814] .1843| .1871] .1899] .1928| .1956 
-1984| .2013 | .2041 | .2070'| .2098] .2126} .2155| .2183] .2211| .2240 
-2268 | .2296| .2325] .2353| .2381] .2410] .2438]| .2466 .2495 -2523 
-2551| .2580| .2608| .2637| .2665| .2693| .2722] .2750| .2778] .2807 


SGC OON ADAG PWNHHO 


0.2835 | 0.2863 | 0.2892 | 0.2920 | 0.2948 | 0.2977 | 0.3005 | 0.3033 | 0.3062 | 0.3090 
-3118| .3147| .3175] -3203| .3232] .3260] .3289] .3317| .3345| .3374 
3402] .3430| -3459| -3487] .3515| -3544| .3572| .3600] .3629|] .3657 
-3685 | -3714| -3742| .3770| .3799] .3827| .3856| .3884] .3912] .3941 
-3969 | .3997| -4026] .4054] .4082] .4111| .4139| .4167] .4196 .4224 


-4252| .4281| .4309| .4337| .4366] .4394| .4423] .4451] .4479] .4508 


SMTHSONIAN TABLES. 
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TABLE 29, 
KILOGRAMS INTO AVOIRDUPOIS POUNDS AND OUNCES. 


I kilogram = 2.204622 avoirdupois pounds. 


Kilograms, : 0.1 0.2 0.3 : 0.5 0.6 0.7 0.8 0.9 


- | Av. Ibs. | Av. Ibs. | Av. Ibs, | Av. Ibs. | Av. lbs. | Av. Ibs, | Av. lbs. | Av. Ibs. | Av. lbs. 
0.220} 0.441} 0.661} 0.882] 1.102] 1.323] 1.543] 1.764] 1.984 
2.425 | 2.646| 2.866] 3.086] 3.307] 3.527] 3.748] 3.968| 4.189 
4.630] 4.850] 5.071] 5.291] 5.512] 5.732] 5.952| 6.173| 6.393 
6.834 | 7-055 | 7-275| 7-496] 7.716] 7.937| 8.157} 8378] 8.598 
9-039] 9-259] 9.480} 9.700] 9.92I | I0.14I | 10.362 | 10.582 | 10.803 |f 


II.244 | 11.464 | 11.684 | 11.905 | 12.125 | 12.346 | 12.566 | 12.787 | 13.007 
13.448 | 13.669 | 13.889 | 14.110 | 14.330 | 14.551 | 14.771 | 14.991 | 15.212 
15.653 | 15.873 | 16.094 | 16.314 | 16.535 | 16.755 | 16.976 17.196 | 17.417 
17.857 | 18.078 | 18.298 | 18.519 | 18.739 | 18.960 | 19.180 | 19.401 | 19.621 
20.062 | 20.283 | 20.503 | 20.723 | 20.944 | 21.164 | 21.385 | 21.605 | 21.826 


oon nan LW NH OS 


: F Hundredths of a Kilogram 
Tenths of a Kilogram into Ounces. into Decimals of a Pound aa Ounces, 


Oz. kg. Oz. kg. |Av.Ibs. Oz. kg. |Av.lbs. Oz. 
3.5274 0.6 21.1644 0.022 = 0.35 (CweE == hae) 
7.0548 4 24.6918 : :044 = 0.71 : +154 = 2.47 
10.5822 3 28.2192 7 .066 = 1.06 A -176 = 2.82 
14.1096 ; 31.7466 A -088 = I.41 4 -198 = 3.17 
17.6370 : 35-2740 él “110 = 1.76 : PROS Sze 


GRAINS INTO CRAMS. 
I grain = 0.06479892 gram. 


Grains. 


grams. grams. grams. grams, grams. grams. grams. 
0.0000 | 0.0648 | 0.1296 | 0.1944 0.3888 | 0.4536 | 0.5184. 
0.6480 | 0.7128 | 0.7776 | 0.8424 1.0368 | I. 1016 | 1.1664 
1.2960 | 1.3608 | 1.4256 | 1.4904 1.6848 | 1.7496 | 1.8144 
1.9440 | 2.0088 | 2.0736 | 2.1384 2.3328 | 2.3976 | 2.4624 
2.5920 | 2.6568 | 2.7216 | 2.7864 2.9808 | 3.0455 | 3.1103 


3-2399 | 3-3047 | 3-3695 | 3-4343 3.6287 | 3.6935 | 3.7583 
3-8879 | 3-9527 | 4.0175 | 4.0523 4.2767 | 4.3415 | 4.4063 


4.5359 | 4-6007 | 4.6655 | 4.7303 4.9247 | 4.9895 | 5.0543 
5.1839 | 5.2487 | 5.3135 | 5.3783 5-5727 | 5-6375 | 5.7023 
5.8319 | 5.8967 | 5.9615 | 6.0263 6.2207 | 6.2855 | 6.3503 


Tenths of a Grain. Hundredths of a Grain. 


Grain. gram. Grain. 
0.1 0.0065 0.6 
2 .0130 
33 0194 
4 0259 
5 20324 


SMITHSONIAN TABLES. 


TABLE 31. 
CRAMS INTO CRAINS. 


I gram = 15.432356 grains. 


6 7 a 9 


Grains. | Grains. | Grains. | Grains. | Grains. . | Grains. | Grains. | Grains, | Graias. 


0.00 1.54] 3.09] 4.63 ' 9.26| 10.80] 12.35] 13.89 
15.43] 16.98] 18.52} 20.06 : 24.69 | 26.24] 27.78] 29.32 
30.86] 32.41] 33.95] 35-49 : 40.12] 41.67] 43.21] 44.75 
46.30] 47.84] 49.38] 50.93 3 55.50] 57.10] 58.64] 60.19 
61.73 |) 63:27 | 04.62:|60.26 : 70.99 | 72.53| 74.08] 75.62 


77.16] 78.71 | 80.25] 81.79 ; 86.42 | 87.96] 89.51] 91.05 
92.59] 94.14] 95.68] 97.22 : 101.85 | 103.40 | 104.94 | 106.48 
108.03 | 109.57 | III.1I | 112.66 : 117.29 | 118.83 | 120.37 | 121.92 
123.46 | 125.00 | 126.55 | 128.09 R 132.72 | 134.26 | 135.80 | 137.35 
138.89 | 140.43 | 141.98 | 143.52 ‘ 148.15 | 149.69 | 151.24 | 152.78 


WO OIDTAWHHO 


i 2 3 6 7 8 9 


Grains, | Grains. | Grains. | Grains. ins. | Grains. | Grains. | Grains. | Grains. | Grains, 


0.00] 15.43] 30.86] 46.30 : 77.16] 92.59} 108.03} 123.46] 138.89 
154.32] 169.76] 185.19] 200.62 : 231.49] 246.92] 262.35] 277.78] 293.21 
324.08] 339.51 | 354.94 ; 385.81] 401.24] 416.67] 432.11] 447.54 

478.40] 493.84 509.27 é 540.13} 555-50] 571.00} 586.43] 601.86 

632.73 | 648.16] 663.59 694.46 | 709.89] 725.32] 740.75| 756.19 


787.05 | 802.48| 817.91 : 848.78 | 864.21 | 879.64] 895.08] 910.51 
941.37! 956.81 | 972.24 -67 (1003.10 |I018.54 |1033.97 |1049.40 |1064.83 
) {1095.70 |III1.13 |1126.56 |1141.99 |1157.43 |1172.86 |1188.29 |1203.72 |1219.16 
1250.02 |1265.45 |1280.89 |1296.32 |[311.75 |1327.18 |1342.61 |1358.05 |1373.48 
1404.34 |I419.78 |1435.2I |1450.64 ]1466.07 |I 481.51 |1496.94 |1512.37 |1527.80 


Grain. 
0.926 
1.080 
1.235 
1.389 
1.543 
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WIND TABLES. 


Synoptic conversion of velocities . . . . 
Miles per hour into feet per second . . . . 
Feet per second into miles per hour. . . 
Meters per second into miles per hour . 
Miles per hour into meters per second . 
Meters per second into kilometers per hour . 
Kilometers per hour into mete per second 


Scale of velocity equivalents of the so-called Beaufort scale of 
wind 


Mean direction of the wind by Lambert’s formula — 


Multiples of cos 45°; form and example of computation 


. Values of the mean direction (a) or its complement (90° — a) 


Radius of critical curvature and velocities of gradient winds for 
frictionless motion in Highs and Lows. 


Rome AICeS, Bol ce fs. 5. «oe +, * * 4 


ih ovate irene he 1 nr ees 


TABLE 32 
TABLE 33 
TABLE 34 
TABLE 35 
TABLE 36 
TABLE 37 


TABLE 38 


TABLE 39 


TABLE 40 


TABLE 41 


TABLE 42 


TABLE 43 


TABLE 32. 
SYNOPTIC CONVERSION OF VELOCITIES, 


Miles per hour into meters per second, feet per second 
and kilometers per hour. 


Miles | Meters | Feet Kilome- | Miles Meters Feet Kilome- | Miles Meters Feet | Kilome- 
per per per ters per per per per ters per per per per ters per 
hour. | second. | second. | hour. hour. | second, | second, | hour, hour, | second. | second. | hour. 


232) 76.3) oau7 
23.5 | 77.0°| 84.5 
23-7 | 77-7 | 85.3 
PEW OV || aS, ||) valent 
24.1 | 79.2 | 86.9 


0.0 0.0 0.0 0.0 | 26.0 | 11.6 | 38.1 
0.5 0.2 0.7 0.8 | 26.5 11.8 | 38.9 
I.0 0.4 1.5 T.0) 27.0) £2.00) 39.0 
1.5 0.7 2.2 2A | E2755 al eto so AOS 
2.0 0.9 2.9 3.2 | 28.0 T215 eile Den 


2.5 Tt 207) 4.0 | 28.5 12:7 1 wAtS Dh A 7019 || e777 
3.0 Tee 4.4 4.8 | 29.0 | 13.0 | 42.5 2A6 | S807) 18825 
3.5 1.6 Bal 5.6 | 29.5 rapa || Alger! 24.8 | 81.4 | 89.3 
4.0 1.8 5.9 6.4 | 30.0 13.4 | 44.0 25G | (O21 go.1 
4.5 2.0 6.6 2 || 30:5 13.6 | 44.7 25.3 | 82.9 | 90.9 
5.0 2.2 7.3 8.0 | 31.0 13.9 | 45.5 25.5 | 163.09 Oley 
5-5" 2.5 8:1 SiQh [SS le Ae le Ore 25.7 | 84.3 | 92.5 
7 


32.0 | 14.3 | 46.9 25.9) | 105-1, || 933 


6.5 2.9 OL | LO.5, get 14.54 7.7, 26.2 | 85.8 | 94.1 
7.0 Bale | Oey | Meuse eee) 14.8 | 48.4. 26.4 | 86.5 | 95.0 
75 SZ AmeeliOn | i2tr mages 15.0 | 49.1 26.6 | 87.3 | 95.8 
8.0 BOM alley: || el2O0| eSAOule 1s oleate 26.8 | 88.0 | 96.6 
8.5 Susy ill aes 137, Aes 15.4 | 50.6 27.0 | 88.7 | O74 
9.0 4.0 213°2 5) 14-55) e35.Onhe 5-0 ners ie3 27.2 || 89:5>)| 98:2 
9:5 4.2 | 13-9] 15.3 } 35-5 15.9 | §2.1 27-5 | 90.2 | 99.0 
10.0 ASS a. 4270 eros | §30.0 1] TGs) 5209 27.7 | 90.9 | 99.8 
10.5 AU | “E54. 1 $10.8) 1/3635 16.3°| 53-5 27.0) || O17 Too’ 
II.0 4.9 16.1 eT ah 3 7cO 16.5 54.3 28.2 92.4 | IOI.4 
11.5 5.1 16:9) | 18.5] 37.5 16.8 | 55.0 28-40 (O35 Moz 
12.0 5-40 = 57.08) 19381 138.0 jiaz0 : 28.6 : 103. 
| 12.5 Aon atsney POR IP ASHES A ie a 28.8 ie sas 
13.0 5:00) LO: |) 20:9) GG: Imre AmamESyED 29.1 | 95.3 | 104.6 
13.5 HOY || SAIS Nr eons | Peres E77 1+ “579 29.3 | 96.1 | 105.4 
14.0 C3 2o:5 le 22551" Ao1o L791 Soy 29.5 | 96.8 | 106.2 
14.5 HS | ang I ae || Zlows 181 | 59.4 20:7. .| 97:5 | 107.0 
15.0 6.7 | 22.0 | 24.1 | 41.0 18.3 | 60.1 30.0 | 98.3 | 107.8 
15.5 (eR ey Re ay lb ohne 18.6 | 60.9 30.2 | 99.0 | 108.6 
16.0 He Zee 25.7 | 42.0 18.8 | 61.6 30.4 | 99.7 | 109.4 
16.5 Teh | 24221 126.0) | 942.5 TOOu loz. 3 30.6 | 100.5 | 110.2 
17.0 FeOm| eo 2AOul 27 AsO TOM ee Osan 30:8: | TOI.2 | TLE. 
17.5 [eon R25 oF i, 20-28 | Asks 19.4 | 63.8 Zier y\ LOL-G) | Ties 
18.0 8.0 | 26.4 | 29.0 | 44.0 | 1o. 64. 
18.5 |) yee || Sousa ke a 6s : ae (oa 1134 
19.0 8.5 | 27.9 | 30.6 | 45.0 | 20.1 | 66.0 ug 104.1 I 14.3 
19.5 S.7) is 25:0) || aied sic 20,3, | G67 32.0 104.9 | I 15.1 
20.0 8.9 | 29.3 | 32:2 | 46:0 + 20.6 67.5 32.2" | 105.6 115.9 
20.5 9.2 | 30.1 | 33.0 | 46.5 20.8 | 68.2 32.4 | 106.3; 4\ "Gr 
21.0 9.4 | 30.8 | 33.8 1°47:0° | 240 } 68.9 © 
21.5 GSM r.s 34.6 47.5 21.2 eae ae Tors ee 
22.0 OB aes 2.3e a5 Aa ASO 2125) ||| (70:4! 330 | TOSs5 4am i 
22.5 10.1 | 33.0 | 36.2 | 485 | 21.7 | 71.1 33.3 109.3 ae 
23 O.] 20.3 133-7 | 37-0 | 49.0" | eto V7r5 33.5 110.0 foee 
10.5 | 34.5 | 37.8 ] 49.5 | 22.1.| 726 33:5) | LnOs7am| nodes 
| ae 7 35:2 38.6 | 50.0 | 22.4 73-3 34:0) | IR 1.5 4} 122.3 
35-9 | 39.4 | 50.5 22.6 74.1 242 I Il2.2 2 
25.0 | 11.2 | 36.7 | 40.2 | 51.0] 228] 74.8 ae a5 aoe 
25.5 | 11.4 | 37-4 | 41.0] 51.5 | 23.0 | 75.5 ae ela 
| 26.0 | 11.6 | 38.1 | 41.8 | 52.0 | 23.2 | 76.3 Sees oll eee 


34.9 | 114.4 | 125.5 
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/ TABLE 33: 
MILES PER HOUR-INTO- FEET - PER SECOND. 


I mile per hour =) feet per second. 


Miles 
per hour. 


Feet per|Fect per Feet per sara ae Feet perjFeet perj/Feet per/Feet per 
sec. sec. : sec sec. ; sec. sec. 
1.5 
16.1 
30.8 : ; 3 
45.5 . : 4 
60.1 : 64 


- 3 8.8 E Tee 1352 
2.0 Pgh is 4. 26.4 27.9 
6.7 38.1 : 4I.1 42.5 
tae 3 

6.0 


52.8 “3 Sow 57-2 
67.5 5 70.4 71.9 


e 
S 
2 
9 
5 


2 
3 
S) 
6 


80.7 82.1 ; 85.r || #86.5 
95-3 96.8 4 99.7 | IoI.2 


74.8 2 
9 
St eG eer 5° ; TI4.4 | 115.9 
2 
2 


7 

89.5 ; ‘ 9 
To4.1 : ; IO; 
118.8 B 
3 


I 1a | er26. 0 : 129.1 | 130.5 
133.5 : ‘ I 


5: 
20. 
5: 
9. 
4. 
9: 
3. 
8. 
3- 
ie 139.3 | 140.8 A2. TABS tA Bee 
148.1 : : 152.5 | 154.0 | 155.5 : 158.4 | 159.9 
162.8 ; : DOzeae |eTOS.g 070.0 : pelt || TAs 
Py7.5 78. fs 161.9 | 183.3 | 184.8 : 187.7 | 189.2 
192.1 ‘ 5. 196.5 | 198.0 | 199.5 : 202.4 | 203.9 
206.8 is S D2 42027, || QA... : 2 7ek | e2To.5 


TABLE 34. 


FEET PER SECOND INTO MILES PER HOUR. 


1 foot per second = 77 miles per hour. 


Miles Miles Miles Miles Miles i Miles 
per hr.| per hr.) per hr. | per hr. |] per hr. al Gexeheeetiey 
1.4 : : : : 4.8 

8.2 : : LO: ; wo) 

15.0 

21.8 

28.6 


35-5 
42.3 
49.1 
55-9 
62.7 


69.5 
76.4 
83.2 


90.0 
96.8 


103.6 
I10.5 
Gee) 
124.1 
130.9 
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TABLE 35. 
METERS PER SECOND INTO MILES PER HOUR. 


I meter per second = 2.236932 miles per hour, 


Meters per 
second: 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 
Miles Miles Miles Miles Miles Miles Miles Miles 
per hr. | per hr.| per hr.| per hr. per hr. | per hr. | per hr.| per lr.} per br. 
0 0.0 0.2 0.4 0.7 0.9 eee L3 1.6 
I 2.2 ls Py 2.9 Beit afl 3.6 3.8 
2 4.5 4.7 4.9 5.1 5.4 5.6 5.8 6.0 
3 6.7 6.9 7.2 7.4 FS 7.8 8.1 8.3 
4 8.9 9.2 9.4 9.6 9.8 Tost 10.3 10.5 
5 Tie2 TESA | eek 11.9 F220 2.3 12.5 12.8 
6 13.4 13.6 13.9 14.1 ibs 23 14.5 14.8 15.0 
7 15.7 15.9 16.1 16.3 16.6 16.8 17.0 Wje2 
8 17.9 18.1 18.3 18.6 18.8 19.0 19.2 19.5 
9 20.1 20.4 20.6 20.8 21.0 hie 21.5 217 
10 22.4 22.6 22.8 23.0 2 2e ZN 2an7, 23.9 
II 24.6 24.8 25.1 25-3 25.5 25.7 25.9 26.2 
12 26.8 Pages 278 27.5 2757, 28.0 28.2 28.4 
1 29.1 Ae || Bons 29.8: || 30:0) || 30:2" |) 30: 45|aor6 
14 31-3 | 315) } 3t-8 | 32.0) Ss2r2al geek | eae ag 
1S | 33.6%) -33.8 | 34.0 | 34.2 | 34.4 | 34.7 | 34.9] 35.1 
16 35.8 20:08 meso 36.5 36.7 36.9 einai 37-4 
17 38.0 | 38.3 | 385 | 38-7 | 38.9 | 39.1 | 39.4 | 39. 
18 40.3 40.5 40.7 40.9 41.2 41.4 41.6 41.8 
19 42.5 | 42.7 | 43.0 | 43.2 | 43.4 | 43.6 | 43.8 | 44.1 
20 | 44.7 | 45.0] 45.2 | 45.4 | 45.6 | 45.9 | 46.1 | 46.3 
21 47.0 | 47.2 | 47.4 | 47.6 | 47.9 | 48.1 | 48.3 | 48.5 
22 49.2 | 49-4 | 49.7 | 49.9 | 50.1 | 50.3 | 50.6 | 50.8 
23 51.5 51.7 51.9 52.1 52.3 52.6 52.8 53.0 
24 53-7 | 53:9 | 54.1 | 54.4 | 54.6 | 54.8 | 55.0 | 55.3 
25 55-9 | 56.1 | 56.4 | 56.6 | 56.8 | 57.0 | 57.3 | 57.5 
26 58.2 | 58.4 | 58.6 | 58.8 | 59.1 | 59.3 | 59.5 | 59.7 
27 60.4 | 60.6 60.8 61.1 61.3 61.5 61.7 62.0 
28 62.6 62.9 63.1 63.3 63.5 63.8 64.0 64.2 
29 64.9 | 65.1 65.3 65.5 65.8 66.0 | 66.2 66.4 | 
30 67.1 67.3 | 67.6 | 67.8 | 68.0] 68.2] 68.5 68.7 
31 69.3 69.6 69.8 70.0 70.2 70.5 70.7 70.9 
32 71.6 | 71.8) 72.0 | 72.3 | 72.5 | 72.7 | 72.9 | 73.1 
33 73-8 | 74.0 | 74.3 | 74.5 74-7 74:9 | 75-2 | 75.4 
34 76.1 76.3 | 76. 76.7 | 77.0 77-2 77-4 | 77.6 
35 | 78.3 | 785) 78.7 | 79.0 | 79.2 | 79.4 6 
36 80.5 80.8 $1.0 | 81.2 81.4 § 6 a 9 ies 
37 82.8 83.0 | 83.2 S32 Ano 84.0 84.1 84.3 
3 85.0 | 85.2 85.5 85.7 85.9 86.1 86.3 86.6 
39 87.2 87.5 87.7 87.9 ; 88.1 88.4 88.6 88.8 
40 | 89.5 | 89.7 | 89.9 | 902] 90.4 
0 : : 90.6 0.8 1.0 
4i 91-7 | 91.9 | 92.2 | 92.4 | 92.6 | 92.8 93 I 93 3 
42 | 94.0 | 94.2 | 94.4 | 94.6 | 94.8 | 95.1 | 95.3 | 95.5 
AS. | 98:2 | 98-4'| 96.6 | 206.94) 97.11) 07.5 | lov Lope 
44 | 98.4 | 98.7 | 98.9 | 99.1.1 99.3 | 99.5 | 99.8 | 100.0 
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TABLE 35. 


METERS PER SECOND INTO MILES PER HOUR. 


Meters per 


Miles Miles Miles Miles Miles Miles Miles Miles Miles Miles j 
per hr.| per hr.| per hr.| per hr.| per hr.}| per hr.| per hr, per hr.| per hr. | per hr. | 
100.7 | 100.9 | IOI.I | Io1.3 | Ior.6 } 1or.8 | 102.0 | 102.2 | 102.5 | 102.7 ! 
102.9 | 103.1 | 103.3 | 103.6 | 103.8 | 104.0 | 104.2 | 104.5 | 104.7 | 104.9 
105.I | 105.4 | 105.6 | 105.8 | 106.0 | 106.3 | 106.5 | 106.7 | 106.9 | 107.2 
107.4 | 107.6 | 107.8 | 108.0 | 108.3 | 108.5 | 108.7 | 108.9 109.2 | 109.4 | 
109-6] 109.8 | x10.r | 110.3 | 110.5 | 110.7 | 111.0 | 111.2 | 111.4 | 111.6 | 


Pee Peso atas $012.5 | 112.7 | 163.0 | 113-2 | 113.47] 113.6 | 113.6 
i aeriAa sce oe eorAS eS OM TES, 2 i Tr5.4 | 115.7 | 115-9 | Tr6yE 
TRO PLO eltOsm e700 | 0072290174 || 117.7 | 117.9) || 118.1 | 118i 
118.6 | 118.8 | 119.0 | II9.2 | 119.5 | I19.7 | 119.9 | 120.1 | 120.4 | 120.6 | 
P20 Suet el Om el etc ei 2t. Sel f27. 70) 021-9) 3} 122.1 || 122.4 |) 122.6 .|), 122.9) 


E23 One tos met 2s-5 eles. 7) tei23-O))) 124.2) | 24-4 | 124.6. | 124.8. | 125.4 
E25 ese eleae ya leseyet20.0; |e 20c2 1 6126:4)) ||.126:6")| 12618 | 127.1 | 127.3 
2 Peto 72O| ei 2o-O lt 20.2 | 120.4 6125.0) [6128.99] 129.1 |512053 | 12955 
29 7 oO Ont s0.2010530,4 rao Fe 130.9) | 130.8 | 131.3 | T3T.6 | 137.8 
532-0) a to2e2 eet a2 5 sets? . 7. |) 132-0 se t3 35h 1133.3) [6133.6 | 133.8 | 134.0 


TABLE 36. 


MILES PER HOUR INTO METERS PER SECOND. 


I mile per hour = 0.4470409 meters per second. 


Miles per 
hour. 


meters | meters | meters | meters | meters meters | meters | meters | meters | meters 
per sec. | per sec, | per sec. | per sec. | per sec. | per sec.| per sec, | per Sec. | per sec. | per sec. 


0.00 0.45 0.89 1.34 1.79 2.24 2.68 Ben) 3.58 4.02 
4.47 4.92 5.36 5.81 6.26 6.71 7.15 7.60 | 8.05 8.49 
8.94 9.39 C259 10.28 10,735) tito ett.62 | 12507 ||| 12752 || 12.06 
13.41 | 13.86 | 14.31 | 14.75 | 15.20 | 15.65 | 16.09 | 16.54 | 16.99 | 17.43 
17.88 | 18.33 | 18.78 | 19.22 | 19.67 | 20.12 | 20.56 | 21.01 | 21.46 | 21.90 


22.35 | 22.80 | 23.25 | 23.69 | 24.14 | 24.59 | 25.03 | 25.48 | 25.93 | 26.37 
26.82 | 27.27 | 27.72 | 28.16 | 28.61 | 29.06 | 29.50 | 29.95 | 30.40 | 30.85 
31.29 | 31.74 | 32.19 | 32.63 | 33-08 | 33.53 | 33-98 | 34.42 | 34.87 | 35.32 
35-76 | 36.21 | 36.66 | 37.10 | 37.55 | 38.00 | 38.44 | 38.89 | 39.34 | 39.79 
40.23 | 40.68 | 41.13 | 41.57 | 42.02 | 42.47 | 42.92 | 43.36 | 43.81 | 44.26 


.70 ET 45.60 |. 46.04 | 46.49 | 46.94 | 47.39 | 47.83 | 48.28 | 48.73 
eae ce 50.07 | 50.51 | 50.96 | 51.41 | 51.86 | 52.30 | 52.75 | 53.20 
53-64 | 54.09 | 54.54 | 54.98 | 55-43 | 55-88 | 56.33 | 56.77 | 57-22 | 57-67 
58.12 | 58.56 | 59.01 | 59.46 | 59.90 | 60.35 | 60.80 | 61.24 | 61.69 | 62.14 
62.59 | 63.03 | 63.48 | 63.93 | 64.37 | 64.82 | 65.27 | 65.72 | 66.16 | 66.61 
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TABLE 37. 


METERS PER SECOND INTO KILOMETERS PER HOUR. 


I meter per second = 3.6 kilometers per hour. 


4| Meters per 
second, 


\O CONI DOO BOndHO 


0.8 


km. 


per hr. 


0.9 


km. 
per hr. 


BAD 
6.8 
10.4 
14.0 j 
17.6 


BED} 
24.8 
28.4 
32.0 
35.0 


39.2 
42.8 
46.4 
50.0 
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TABLE 37. 
METERS PER SECOND INTO KILOMETERS PER HOUR. 


Meters per 
| Seca 0.0 


km. 
per hr. 
164.9 
168.5 
T72a5 
175-7 
179-3 


182.9 
186.5 
190.1 
193.7 
197-3 


200.9 
204.5 
208.1 
Pua) 
215.3 


TABLE 38. 
KILOMETERS PER HOUR INTO METERS PER SECOND. 


: I 
I kilometer per hour= 7% meters per second, 


Kilometers 
per hour. 


meters meters | meters meters meters meters | meters meters | meters meters 

per sec. | per sec, | per sec, | per sec, | per sec. | per sec, per sec, per sec. | per sec, per sec. 
0.00 0.28 0.56 0.83 TLE 1.39 ; 1.94 220 2.50 
2.78 3.06 Begs 3.61 3.89 4.17 : 4.72 5.00 | 5.28 
5.50 5.83 6.11 6.39 6.67 6.94 ; 7.50 7.78 8.06 
8.33 8.61 8.89 O27 9.44 9.72 ; 10.28 | 10.56 | 10.83 

Hott je1s.39) | Li/67 ||P 1-04 || 12:221012-50 P 13.06 | 13.33 | 13.61 


13.8 14.1 14.44 | 14.72 | 15.00. | 15.28 : 15:63) 160,41 | 16.39 
5 ee eh 17.22) 17.50 | 117.78 | 18.06 : 18.61 | 18.89 | 19.17 
19.44 | 19.72 | 20.00 | 20.28 | 20.56 | 20.83 p 21.39 | 21.67 | 21.94 
22192 | 22-50) || 22.78 | 23.006 | 23.33] 23.61 : 24.17 | 24.44 | 24.72 
25.00 | 25.28 | 25.56 | 25.83 | 26.11 | 26.39 ; 26.94 | 27.22 | 27.50 


27.78 | 28.06 | 28.33 | 28.61 | 28.89 | 29.17 : 29.72 | 30.00 | 30.28 
30.56 | 30.83 | 31-11 | 31-39 | 31-67 | 31-94 : 32.50 | 32.78 | 33.06 
33-33 | 33-61 | 33-89 | 34-17 | 34-44 | 34-72 . 35-28 | 35.56 | 35.83 
36.11 | 36.39 | 36.67 | 36.94 | .37.22 | 37.50 , 38.06 | 38.33 | 38.61 
38.89 | 39.17 | 39-44 | 39-72 | 40.00 | 40.28 ! 40.83 | 4I.II |} 47.39 


1.6 1.94 || 42.22 | 42.50 | 42.78 | 43.06 : 43.61 | 43.89 | 44.17 
4AM ie 45.00 | 45.28 | 45.56 | 45.83 . 46.39 | 46.67 | 46.94 
47.22 | 47.50 | 47.78 | 48.06 | 48.33 | 48.61 ; 49.17 | 49.44 | 49.72 
50.00 | 50.28 | 50.56 | 50.83 | 51.11 | 51.39 ; 51.94 | 52.22 | 52.50 
52.78 | 53.06 | 53-33 | 53-61 | 53-89 | 54-17 . 54-72 | 55.00 | 55.28 
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TABLE 39. 


SCALE OF VELOCITY EQUIVALENTS OF THE SO-CALLED BEAUFORT 
SCALE OF WIND. 


Beaufort 


Number. Explanatory titles, 


| 
| 


J 


Calm 


Light air 


Slight breeze 


Gentle 
breeze 


Moderate 
breeze 


Strong 
breeze 


| 


High wind 


Gale 


Strong gale | 


Whole gale 


Hurricane 


~|Mode of estimating aboard 
sailing vessels, 


Sufficient wind 
for working ship 


Forces most ad- 
vantageous for 

_ sailing with lead- 
ing wind and all 
sail drawing 


Reduction of sail 
necessary with 
leading wind 


Considerable re- 
duction of sail 
necessary even 
with wind 
quartering 


Close reefed sail 
running, or hove 
to under storm 
sail 


No sail can stand 
even when running 


Specification for use 
on land, 


Meters per second 


Miles per hour. 


Calm, smoke 
rises vertically. 

Direction of 
wind shown by 


smoke drift, 
but not by 
wind vanes. 

Wind felt on 
face; leaves 
rustle; ordi- 
nary vane 
moved by wind. 

Leaves and 
small twigs in 
constant mo- 
tion; wind ex- 
tends light flag. 

Raises dust 
and loose 
paper; small 
branches are 
moved. 

Small trees in 
leaf begin to 
sway; crested 
wavelets form 
on inland 
waters. 

Large branches 
in motion; 
whistling heard 
in telegraph 
wires; umbrel- 
las used with 
difficulty. 

Whole trees in 
motion; incon- 
venience felt 
when walking 
against wind. 

Breaks twigs off 
trees; gener- 
ally impedes 
progress. 


Slight structural 
damage occurs 
(chimney pots 
and slate re- 
moved). 

Seldom experi- 
enced inland; 
trees uprooted; 
considerable 
structural 
damage occurs. 

Very rarely ex- 
perienced, ac- 
companied by 
widespread 
damage. 


Less than 0.3 


0.3-1.5 


13.9-17-1 


Less than || 


I-3 
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TABLE 40, 
MEAN DIRECTION OF THE WIND BY LAMBERT’S FORMULA. 


lena LW A(NE+SE— NWSW) cos 45° 


N—S+(NE+NW—SE—SW) cos 45° 
Multiples of cos 45°. 


NE— SW 


[—32] COS 45° [— 22 |x COS 45° | | 
[ — 22.6 i + [ — 15.6 ie ee 


[ —20 J+ — 22.6 ]-[ — 15.6 |] = [270] 


Numerator(7z). 


Denominator(). 


ais the angle between the mean wind direction and the meridian. 


The signs of the numerator (2) and denominator (d) determine the quadrant in which lies, 


When z and d are positive, a lies between N and E: F=NE. 
When 2 is positive and d negative, a lies between S and E: + sa. 
When and d are negative, a lies between S and W: —=SW. 
When 2 is negative and d positive, a lies between N and Ww: Fay. 
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TABLE 41. 
MEAN DIRECTION OF THE WIND BY LAMBERT’S FORMULA. 


Values of the mean direction (a) or its complement (go°—a). 
a =-tan-1n/d 


DENOMINATOR OR NUMERATOR (d OR 7). 


35 45 | 50 


[) 
or 
© 
i) 
© 
ol 
| s 
i=) 


°o 
fe} 
fe} 
°o 
0 MoO WoanwK GHP H 
oO 
°o 
° 
°o 
° 
9 


WON DAM Ron H 
CON ANP BROwobwvH 
OONNAUMH ONWNH 

4 
OOO MONI ADUNAR WO NHH 
WOO CONTIN DANNBRHW WN HH 
OMONINHN AnNAPRW WNHH 
CONIA NUBHRW YN HH 
OO OCONNAA UMNbBwWWwW NNHH 


NO HH Leet oe ll oe oe | ot a | 
OO WD CNDUFH WNHOW OONAUW Bony 
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TABLE. 41. 


MEAN DIRECTION OF THE WIND BY LAMBERT’S FORMULA. 


Values of the mean direction (a) or its complement (90°—2). 
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OD WOM NIAAA HPHPHPWW 


1S) 


DENOMINATOR OR NUMERATOR (d OR 7). 


TABLE 41. 


MEAN DIRECTION OF THE WIND BY LAMBERT’S FORMULA, 


Values of the mean direction (@) or its complement (go°—@). 


H HHO 


2 
2 
3 
3 
3 
4 
4 
4 
5 
5 
5 
6 
6 
Of 
7 
7 
7 
8 
8 
8) 
g} 
s) 


° 


DENOMINATOR OR NUMERATOR (d@ OR 7). 


165 170 


fo} 


0° 
I 


HHHO 


He 


Noi NeRNe) POONT TIAAA ANPAW woonnn 
OD0 CO MDONNNI ADNAN URAL WOwWNNN 


175 


0? 


ODO90 MMW ONINNNI DDD NAAR AW WOWNHNN 


130 


° 


HHHO 


OODD NM CNNINIHAD DADNUN PABRWOeD WWNHNN 


185 


o? 


IO ODO WMMDMH NNINIADAAD DADO ARAWo ONNNHN 


190 


o° 


OOD OMWMONI NNINAHR DAnunn BHRAWOW HWNHNDND 


195 200 


° 


HHHO 


CDODG9D CHONINM NNIDAD UUNUnk prAwwtw WQNNNH 
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TABLE 44, 
MEAN DIRECTION OF THE WIND BY LAMBERT’S FORMULA, 


Values of the mean direction (@) or its complement (90° —@)- 


, n 
a=tan-1 >: 
ad 


DENOMINATOR OR NUMERATOR (d OR 72). 


80 | 85 | 90 110/115 


24° 
25 
26 
27 
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TABLE 41. 


MEAN DIRECTION OF THE WIND BY LAMBERT’S FORMULA. 


Values of the mean direction (a) or its complement (90° —@)- 


DENOMINATOR OR NUMERATOR (d OR 2). 


140 | 145 | 150) 155 | 160 | 165 | 170 
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TABLE 42, 
RADIUS OF CRITICAL CURVATURE AND VELOCITIES OF GRADIENT 


WINDS FOR FRICTIONLESS MOTION IN H/GHS AND LOWS. 


ENGLISH MEASURES. 


R, = radius of critical curvature in miles. Ve High = maximum speed in miles per hour on 
isobar of critical curvature. Vs = speed along straight line isobars = o. 5 Vc. V Low = speed in 
Low along isobar of curvature Re. V Low = 0.4142 Ve. 

The table is computed for a density of the air, p = .ooro, which represents the conditions 
in the free air at an elevation of, roughly, one mile. Values for any other density can be readily 
found by dividing each or any of the tabulated values by the ratio of the densities, as, for ex- 


oy: ee -OOIO 
ample, for surface conditions divide by 1.2 = and so on. 
/ 0012 


d (miles) 


250 


3260 

149 
74.4 
61.6 

841 
75-5 
37.8 


61.1 
30.6 


REO) 
25.8 


CO0D WAND OYUN HOF 


HO MO ROU WARN PWOR WOH WHH 
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Ww 
Wh On WRPOH SRO 


OHKO BROAD UNO HOW OROH AVHOA WOH 
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TABLE 42. 
RADIUS OF CRITICAL CURVATURE AND VELOCITIES OF GRADIENT 


WINDS FOR FRICTIONLESS MOTION IN HIGHS AND LOWS. 


ENGLISH MEASURES. 


Lati- 
tude: 
? 


Ww 


| 70° 


wn 
7 


R; 
Ve High 


bW OV 

oof 
BOB UWNT 

HON DO 


Ios} 
wh Oe we cof 


wn nHW~O tr B10 0 


6 
3 
2 


w 


ty G OV 
bw NdnNUN NW OWN 


CoH OMB N 


as 
wW 


R, 
V- High 


w 
ROO WR OH WE On 


WOHN PBOHO FHBN ANFPO DADWACO 


EON ONO DNAS Oe er St Conn 
PUN OMG) aS Cat) GRESLSICS depteniuINes Sees 


SOHH WHO OKA CADDO 


0mMm0 0 WDD OO ON 


hy 
V Low 


‘TABLE 43. 
RADIUS OF CRITICAL CURVATURE AND VELOCITIES OF GRADIENT 
WINDS FOR FRICTIONLESS MOTION IN A/GHS AND LOWS. 


Metric MEASURES. 


R, = radius of critical curvature in kilometers. Vc High = maximum speed in meters per 
second on isobar of critical curvature. Vs = speed along straight line isobars = 0.5 Vc. V Low = 
speed in Low along isobar of curvature Re. V Low = 0.4142 Ve. 

The remarks in heading of Table 42 relative to the density of the air apply equally to Table 43. 


d (kilometers) 


175 | 200 


fo) 
°o 
(o} 


4760 | 4160 
60. 2 
2055 
24:9 
1220 
39.5 
TGa2 
12.6 


bw PB COW ~T CONT 
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TABLE 43. 


RADIUS OF CRITICAL CURVATURE AND VELOCITIES OF GRADIENT 
WINDS FOR FRICTIONLESS MOTION IN A/GHS AND LOWS. 


Metric MEASURES. 


d (kilometers) 
100 175 
R, 762| 610] 508| 435| 381 | 305 254 | -I9t 152 127 | 95.3 
Metsehilfemeg | 2se5 ans 18.2) 15.9 | 12.8 | 10.6 Se) | AOA Geshall ZisS 
Vs EPOMee Su NOLO mOr eu Sno O.4| 5.3 | 4.0 | (gece 2.6.) a0 
Ve towe reso 76.6) 8.8) 9.5) 6.6 ee Ae We $33 27 Bn2 RG 
R, 607 | 485] 405 | 347 303 243 202 152 T20 Ior | 75.8 
V-High | 28.4] 22.8 | 19.0| 16.3 | 14.2 | 11.4 | 9.5 7H Sere | ip |) B06 
Vs TAD ET SA O25 bose dq) er Rai Ae S|), 3.0 2.8 Feil | Ge) 
Parlbowmieer ouleo.4 |. 7.01) O00 45 e520) 4 407 |) 32:0 2.9 2.4 1.9 Teas 
Le BOE || 402 | 334] 237) 257 201 167 125 LOOM O38. OmlOee 
Vo teh} 25-0) 20.7 | 17.2 | 14-8") 52.97] 10.3 8.6 6.5 oF Aer Bee 
Vs m22)| TO54 | 8.6 7-4.) ‘O.4 Se 4.3 2.2 2.6 2,2 el 
Petts 7) 8-6) ¥.5) 6.2) Sian) 4.3.) 320 | 227 |. .2-2 | 2.8) 2.3 
ie 427 342) 285] 244 214 Toa 142 107 SS) Ysa) Bez 
Veebaph) 23-6 | 10-1) T5.9 | 13.6] Tio [0.5 ReOMMONON EARS. || 1450 |) | Bao) 
Vs 1.0) 9.0 8.0) 6.8] 6:0 4.8 4.0 3.0 2.4 2.0 Te 
Vielowaed.o} 7.01) 6.0) 5.6) 4-072 -320) | 333 225 On| eta || elas 
R, 374| 200| 249| 213) 187] 149 | 125 | 93-4] 74.7 | 62.3 | 46.7 
Ve High | 22.3| 17.9 | 14.9| 12.8] 11.2] 8.9] 7-44 5-9] 4.5] 3-7 2.8 
5 Fees GLO) Feqc OA) ‘S20 4.4 37 2.8 De) 1.8 Tae 
Pa ow raenia 7. 44|) vO-24e sas 4-05193. 7c oe k 2a ref) ENS 52 
R, 334| 267| 223] I9r| 167 134 Tir | 83,0-)-66,6 || 55-7 | 4rd 
Vc High | 2.1 }-16.9| 14.1] 12.1] 10.6] 8.4) *7.0) 5:3] 4.2) 3-5 2.6 
Vs TOL B14 | FeOd 6! eral RA Oa 35 YAO \|| Oh Geel Seip te (Hae 2} 
VaLow Ne Se7a. 7-08) Soo) 5-0) 4-45) 93-5 2.9 D0; iW TAs | peas 
Re 305 | 244] 204] 174| 153 122 TOON 707s) OE.On| SO.00|)3oe2 
V- High | 20.2] 16.1} 13-4] 11.5] 10.1 8.1 6.7 5.0 4.0 Bil Ais 
s Tom Seoul O27 | SoS) 5.0 4.0 Bai 255 2.0 iy Li) 
Vaitowal Set O-7 \. 5.0). 4.3) 514.2 gel eae) Ps 7 igi ie 
R, 284| 227| 189| 162 142 Er) | 04-0 75.0 | 50.8) 47-3 | 3525 
V- High | 19.5 | 15.6 | 13-0] 11.1] 9-7 Hee MORN, ES BuO Nu se2 2.4 
$ 9.7| 7-8| 6.5} 5-6 4.8 3.9 Bee 2.4 2.0 T10 Te? 
V Low Sec eOns I 5e4n 420) 4 Ole a oin2 Be 2.0 1.6 Tas 1.0 
RE 269 | 215| 179| 154| 134 | 107 SouomOye20|| S347 44-8) een 
Vc High | 18.9 | 15.1] 12-6] 10.8] 9-5 PeOulmOnsen Aas li Sao || © 3:2 2.4 
s O25 | 7-Ou-—O=3-|" 5-4 4.8 3.8 Ba 2.4 nee) TO T.2 
V Low Wot 0-3) 5-2 4-5) 329 3.1 2.6 1.9 1.6 in, 2 I.0 
4 : .6 file Rigs a || eid 
R 25g] 207| 3172] 148] 120 I 86.2 | 64 Sie 
Ve High.| 18.6 | 14.9 | 12.4| 10.6) 9.3 fe Ore AO aaie7 3.1 2.3 
Vs ern es | Oo e2n <Si3 yale) ||| eh Chae hae) TS Ti ne 
Vastowll vay) 0225-1) 4-4) 3-9 3: 2.6 1.9 ity is Taf) tO 
d 6B || Gog Nees) Bio 
R 253 | 202] 168| 144 126 Tor | 34.2 3 
Ve High | 18.4] 14.7] 12.2| 10.5| 9-2 7.3 Seas || atoll = ay oe eB 
s One Gea) OLE 5.2 4.6 3.6 3.0 Re 1.8 Ts ez 
Volou om bet) 5.0) 4.3) 38° -370 | 265 | 1-9 tl) Bug} Bake’ 
R, Zccezon | 107 | 143 125 too | 83.6 7 Sonn |vAtas 3r-3 
V- High | 18.3] 14.6] 12.2| 10.4] 9.1 G® 6.1 (0 37 Bac) oe 
s OuLaeTaonle Ont 5-2 4.6 3.6 3.0 be) ails oe ae 
ia awers ClGccl 9-11 423'| 3-8) 3-0 | Dyes 9 Tes : -0 | 
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REDUCTION OF TEMPERATURE TO SEA LEVEL. 


Ses oo Dod le pe ee cs he + LABLE 44 


ee aT CoE 28s, el oe oe we eto TABLE 45 


TABLE 44. 


REDUCTION OF TEMPERATURE TO SEA LEVEL. 
ENGLISH MEASURES. 


DIFFERENCES BETWEEN TEE TEMPERATURE AT ANY ALTITUDE 
AND AT SEA LEVEL. 


ALTITUDE IN FEET. 


400 | 500 800 | 900]!000 2000 
| 


Fe : 5 he F. | F. F. 
2°50 | 3. 250 | 4:00 | 4°59 5:00 | 10:00 
2.44 | 2. ; 3.90 | 4.39) 4.88] 9-76 
2.38 | 2.86 | 3. 4.76| 9.52 
2:32 \12. : : : 4.65 | 9-30 
PBN OX , ; .09}4.55| 9-09 


2.17 | 2. ; : .91} 4.35| 8.70 
2.08 | 2. : : 27s Akg Sess 
2.00 | 2. : ; .60] 4.00} 8.00 
1.92 | 2. : .46 | 3.85 | 7-69 
1.85 | 2. : : : 3.70| 7-41 


Te 79) 2 : 5 : 3-57| 7-14 
1.73 | 2. ‘ : 10} 3.45| 6.90 
1.67 | 2. : 4 .00| 3.33| 6.67 
161) i ; .58 | 2.90{ 3.23; 6.45 
1.56| I. : : : 3612 10.25 


TAT : : : 2.94} 5-88 
1.39 | I. : : .50] 2.78] 5.56 
1.32 |. : : .37 ) 2-63} 5.26| 
T7251 1: 2 , i 2.50} 5-00} 
1.19] I. F : ; 2.38| 4.76 


Tey |we P ; 5 2.27| 4-55 
I.09 | I. : : : 217 | wA-So 
TKO) Ie ‘ : ; 2.08| 4.17 
T.00)|) Ee : : : 2.00| 4.00 
0.58 0.96 | I. ‘ ; : 1.92| 3-85 


0.56 0.93 | I. : ; .67| 1.85] 3.70 
0.54 0.89 | I. . : ; FES. Sosy) 
0.52 0.86 | I. ‘ ‘ ‘ E72 S45 
0.50 | O. 0.83 | I. ‘ & : T2674 3233 
0.48 | 0. 0.81} 0. : : TOLese25 


0.46 0.77 | 0. z : : 1.54| 3.08 
0.43 0.71 | 0. : : . 1.43| 2.86 
0.40 0.67 | 0. : : : E33 92.07; 
0.37 0.62 | 0. } < : he2 il) 2550 
0.35 0.59 | 0. i : : Visits) || 22s 


O.II] oO. 0.33 | 0.44] 0.56] o. i : LoD Ise 2.22 


Tabular values are to be added to the observed temperature to obtain 
the temperature at sea level. 
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TABLE 45, 


REDUCTION OF TEMPERATURE TO SEA LEVEL. 


METRIC MEASURES. 


tise DIFFERENCES BETWEEN THE TEMPERATURE AT ANY ALTITUDE 
of AND AT SEA LEVEL. 

coe ALTITUDE IN METERS, | 
ee ene eee ee Ot eee 

100 | 200 | 300 | 400 | 500 | 600 | 700 | 800 | 900 | 1000 | 2000/ 3000) 

c. c. c. Cc. Sule Ci Cc. C. C Ci c. | 
1.00 | 2-00 | 3-00 | 4°00 | 5°00 | 6°00 | 7200 | 8°00 | 9°00 | 10°00 | 20°00 30°00 
0.98 | 1.96} 2.94 | 3.92 | 4.90 | 5.88 | 6.86 7-84 | 8.82 | 9.80] 19.61 | 29.41 
0.96 | 1.92 | 2.88 | 3.85 | 4.81 | 5.77 | 6.73 7-69 | 8.65 | 9.62 | 19.23 | 28.85 
0.94 | 1.89 | 2.83 | 3.77 | 4.72 | 5.66 | 6.60 | 7.55 8.49 | 9.43 | 18.87 | 28.30 
0.93 | 1.85 | 2.78 | 3.70 | 4.63 | 5.56 | 6.48 | 7.41 | 8.33 9.26 | 18.52 | 27.78 
0.91 | 1.82 | 2:73 | 3.64 | 4.55 | 5.45 | 6.36 | 7.27 | 8.18 9.09 | 18.18 | 27.27 

0.87 | 1.74 | 2.61 | 3.48 | 4.35 | 5.22 | 6.09 | 6.96 | 7.83 8.70 | 17.39 | 26.09 jf 

120 } 0.83 | 1.67 | 2.50 | 3.33 | 4.17 | 5.00 | 5.83 | 6.67 | 7.50 | 8.33 | 16.67 | 25.00 || 
125 | 0.80 | 1.60 | 2.40 | 3.20 | 4.00 | 4.80 | 5.60 | 6.40 | 7.20 | 8.00] 16.00 24.00 
130 | 0.77 | 1.54 | 2.31 | 3.08 | 3.85 | 4.62 | 5.38 | 6.15 | 6.92 | 7.69 | 15.38 | 23.08 
135 }| 0.74 | 1.48 | 2.22 | 2.96 | 3.70 | 4.44 | 5.19 | 5.93 | 6.66 | 7.41 | 14.81 | 22.22 
T40 | 0.71 | 1.43 | 2.14 | 2.86 | 3.57 | 4.29 | 5.00 | 5.71 | 6.43 | 7.14] 14.29 | 21.43 
145 | 0.69 | 1.38 | 2.07 | 2.76 | 3.45 | 4.14 | 4.83 | 5.52 | 6.21 | 6.90| 13.79 | 20.69 
150 | 0.67 | 1.33 | 2.00 | 2.67 | 3.33 | 4.00 | 4.67 | 5.33.|-6.00 | 6.67 | 13.33 | 20.00 
*55 4 0-05 | 1.29 | 3.04 | 2.58 | .3-23 | 3.87 | 4.52 | 576-775.81.| 6.45 | 12.90.| 19.35 
IGOR NG O2nes259) 057 2-50) 13.12 | 9.75) || 4537 |) 5100, |) 5.62 | 6125 [12.50 || 18.75 
£700} C259) 13S) |) Lye) 2.35) | 2.64 || 3.53 || 4.02 || 4:70 | 5.29-f §.88.| 11.76 || 17.65 
SOM peOe5ON seek katt | 2522102578 |) 3593 1 2586) || AAa | 5i00: |) 5/56 | LI:1% || 16,67 
£GO> 410-53 |) I-05 || 1.58 | 2.10 | 2.63 | 3.16) 3.68 | 4.20 | 4.74 | 5:26 | 10.53 | 15:79 
200 | 0.50 | I.00 | I.50 | 2.00 | 2.50 | 3.00 | 3.50 | 4.00 | 4.50 | 5.00] 10.00] 15.00 
ZION o i Olo5 1.43 (e1.90) | 2.38: | 2.86, | 3.33, | 3:81 | 4.29: |) 4.76'| .9152'| 14:20 
220eteO2A50\) O:O¥ |) 1-36 | 1.62 || 2:27 | 2.73 | 3.18 | 3:64 |) 4.09} 4.55 | 9:00)| 13.64 
E5Om NOMS IKO.37) | ie3O) |) E74 |) 25079) 2.61. | 3504: || 3.48) |) 3.01 |) 4.35 8.70) 13.04 
ZAC A2 NNO. See I-25.) 41.67 1| 2-08 |(2/50 | 2:92 | 3:33-3:75 | 4.17 | 8:33)| 12.50 
250 | 0.40 | 0.80 | 1.20 | 1.60 } 2.00 | 2.40 | 2.80 | 3.20 | 3.60 | 4.00] 8.00] 12.00 
ZOOMING shu o77 Wetsts | 1,54 | 1-92 | 2.317) 2560 | 3.087! 3.46 | 3.851| 7.69 | 11-54 
moar \o-7A MN tit |e1-AS, | 5.05 | 2222 | 2:59, | 2.06 || 3.33) | 3.70] 7-41) 11-11 
ZooulsOs30)(5O.71 | 1.07% | 1.43)) 1-79 | 2:14 | 2.50 2.86 | 3-21 | 3.57 | 7.14 | 10.71 
290 | 0.34 | 0.69 | 1.03 | 1.38 | 1.72 | 2.07 | 2.41 | 2.76 | 3.10 | 3.45] 6.90] 10.34 
Boon ItGsan0:67 |) 1-00" 2.33) | 1:67 | 2.00) || 2.33 | 2.677) 3.00] 3.33 | 6.67 | 10.00 
320 | 0.31 | 0.62 | 0.94 | 1.25 | 1.56 | 1.87 | 2.19 | 2.50 | 2.81 | 3.12] 6.25] 9.37 
340 | 0,29 | 0.59 | 0.88 | 1.18 | 1.47 | 1.76 | 2.06 | 2.35 | 2.65 | 2.94] 5.88 8.82 
B60 | o. 28) |)arsG |.6.93 | 1-1 | 1.39. | 1.67 | 1.94 | 2.22'| 2.50] 2.78] 5.56) 8.33 
380 | 0.26 | 0.53 | 0.79 | 1.05 | 1.32 | 1.58 | 1.84 | 2.10 | 2.37 | 2.63] 5.26] 7.89 
400 | 0.25 | 0.50 | 0.75 | 1.00 | 1.25 | 1.50 | 1.75 | 2.00 | 2.25 | 2.50] 5.00} 7.50 
420 | 0.24 | 0.48 | 0.71 | 0.95 | 1.19 | 1.43 | 1.67 | 1.90 | 2.14 | 2.38] 4.76] 7.14 
440 | 0.23 | 0.45 | 0.68 | 0.91 | 1.14 | 1.36 | 1.59 | 1.82 | 2.05 | 2.27] 4.55 6.82 
460 | 0.22 | 0.43 | 0.65 | 0.87 | 1.09 | 1.30 | 1.52 | 1.74 | 1.96 | 2.17] 4.35 6.52 
480 | 0.21 | 0.42 | 0.62 | 0.83 | 1.04 | 1.25 | 1.46 | 1.67 | 1.87 2.08| 4.17] 6.25 
500 | 0.20 | 0.40 | 0.60 | 0.80 | 1.00 | 1.20 | 1.40 1.60 | 1.80 ]| 2.00] 4.00] 6.00 

Tabular values are to be added to the observed temperature to obtain 
the temperature at sea level. 
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BAROMETRICAL TABLES. 


Reduction of the barometer to standard temperature — 
English measures 
Metric measures 

Reduction of the mercurial barometer to standard gravity. 


Direct reduction from local to standard gravity . . 


Reduction through variation with latitude — 
English measures . 
Metric measures 


Determination of heights by the barometer. English measures. 
29.90 
B 


Values of 60368 (I + 0.0010195 X 36) log 


Term for temperature . : a 
Correction for gravity and relent oft mercury . 
Correction for average degree of humidity 
Correction for the variation of gravity with altitude 


TABLE 46 
TABLE 47 


TABLE 48 


TABLE 49 
TABLE 50 


TABLE 51 


TABLE 52 
TABLE 53 
TABLE 54 
TABLE 55 


Determination of heights by the barometer — Metric and dynamic measures. 


Values of 18400 log ae 

Values for 18400 log a 3 

emiperatire. correction factor ~) . 6s... «2 + 
Temperature correction (0.003678 X Z). 

Cormection for humidity . .°.-. + 


Correction for humidity. Auxiliary to Table 58 
Correction for gravity and weight of mercury . 
Correction for the variation of gravity with altitude . . 


Difference of height corresponding to a change of 0.1 inch in the 
barometer — English measures 


Difference of height corresponding to a change of 1 millimeter 
in the barometer — Metric measures 
Determination of heights by the barometer. 
(Meranile, Gs teiits 5 ee a a ir er 


Barometric pressures corresponding to the temperature of the 
boiling point of water — 

Peng SIC AGES eo ake wy ee ge 

MetROMMCASHICIRS wile skh Kooks ee es 


TABLE 56 


TABLE 57 


TABLE 58 
TABLE 59 
TABLE 60 
TABLE 61 
TABLE 62 
TABLE 63 


TABLE 64 


TABLE 65. 


TABLE 66 


TABLE 67 
TABLE 68 


TaBLe 46. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 


19.5 | 20.0] 20.5 | 21.0 | 21.5 | 22.0 | 22.5 | 23.0 | 23.5 


|__| _ | | | 


Inch. Inch. Inch. Inch. 5 Inch. Inch. Inch. 
-+-0.051 |++0.052 H-0.053 |+-0.055 |+0.056 |+0.057 |4+-0.059 |4-9.060 |4-0.061 


ne 050 |+0.051 |++0.053 |-+0.054 |+0.055 |+0.056 |-0.058 |+-0.059 |4-0.060 
: .050 .052 -053 .054 -055 .057 .058 ; 
-049 -O51 .052 +053 -054 .056 
.049 .050 .O51 .052 .053 1055 
.048 -049 .050 .O51 .052 -054 


+0.046 |+0.047 |+-0.048 |+-0.049 |4-0.050 |++0.051 |4+0.053 |+0.054 |4+-0.055 
3 .046 -047 .048 -049 -050 -O51 +053 -054 
.045 .046 -O47 .048 -049 .050 .052 -053 

-044 .045 -046 .047 .048 -049 _ .052 

.043 .044 -045 .046 .047 .048 : .O51 


+0.042 |+0.043 |+0.044 |+0.045 |+0.046 |+-0.047 b +0.049 
.O4I .042 .043 .044 F .046 : .048 
.040] .O41 .042 043 . -045 ; .047 
.039 -040 .O4I .042 : .044 : .046 
.038 -039 -040 .O41 A .043 5 -045 


+0.038 |+0.038 |-+o. 039 +0.040 |+0.041 |+-0.042 |4-0.043 }+-0.044 
6 : .038 .038 .035 -040 | -O41 -042 .043 
-037 .038 .038 .039 -040 -O41 .042 
.036 .037 .037 .038 .039 .040'] .O4T 
.035 -036 -036 .037 -038-]  .039 -040 


++-0.034 |+0.035 |+0.035 |+0.036 |4-0.037 |+0.038 |4-0.039 
.033 : - | -035 .036| .037 -038 
-032 6 20; .034 .035 -036 .037 
-031 4 x .033 -034 .035 .036 
2030] .. 4 .032 033 .034 -C34. 


+-0.032 |+-0.033 |+0.033 
1028 ; . 1030 .031 .032 
-027 5 , .029 .030 .031 
-O26i| ae : .028}| .029 -030 
.025 3 d .027 .028 +029 


PO PP AIAHST apy 
ONDONO ANDNOW OoMo 


AHHH HH = = 
NNHHO O 
aonoddc o 


oS 
acne. 
aon 


+-0.026 |+-0.026 |+-0.027 |+0.027 | 
1024 : .025 .025 .026 .026 
.023 ‘ .024 .024 .025 .025 
.022 A .023 Fo22) .024 -024 
.022 .022 .023 .023 


--+-0.02I |+-0.02T |+0.022 |}+-0,022 
‘019 : .020 -020 .O2T .O2I1 
-018 ; -O19 -O19 .020 .020 
LOlg 5 .O18 -O18 .O19 -O19 
-O16 z .O17 .O17 .o18 .O18 


++0.015 |+0.016 |+0.016 }+-0.016 }-0.017 |+-0.017 
.O14 .O15 ‘ .O15 .O16 .O16 
.013 .O14 : .O14 .O15 .O15 
.O12 .O13 : : .OI4 .O14 
.OIT .O12 ‘ KOU? 


+0.012 
=COO)| ue -O1O) |e : .OIT 
008}. .009 x : ‘ -O10 
-007 a .008 : : x .009 
-006 : +007 : 5 ¢ .008 
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TABLE 46. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


Attached 
Th 


HEIGHT OF THE BAROMETER IN INCHES. 
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TABLE 46. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE, 


ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 


20.0 | 20.5 Zion ae.0 


Inch. Inch, ; Inch. Inch. 
—0.040 |—0.041 ). —0.043 |—0.044 
-O41 -042 é .044 -045 
-O41 .042 i -045 -046 
-042 COAB nae .046| .047 
-044 ' -0O47 -048 


—0.045 ; —0.047 |—0.049 
.046 : .048 
.047 , -049 
-048 x .050 
FOAG) ats -O51 


—0.050 |—o. —0,052 
sO51]  ; -053 
6052] -054 
+053 +055 

-056 


—0.057 
-058 
+059 
060 
-O61 


—0.062 
-063 
-064 

065 
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TABLE 46, 


REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 


ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 
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TABLE 46. — 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 


| S| a | SS | 


Inch, Inch, Inch. Inch. Inch. Inch. Inch. Inch. 


. 1064 '064 1065 
ey ; : ‘ ae ie (063 .063 .064 
-059} - : : -O61 .061 .062 .062 .063 


2058 | % : : .059| .060}] .060] .O61 -O61 


+0.056 +0.058 |+-0.059 |+-0.059 |4-0.060 |4-0.060 
055 .056 : .057 .053 .058 .059 +059 
-054 i A 5 -056 .057 +057 .057 .058 
-053 ; : : +055 -055 .056 .056 +057 
O52) ; : -054| .054] .055 .055 -056 


+0.051 +0.053 |+0.053 ;+0.053 |+0.054 |+0.054 
-050 4 ° - -052 +052 O52 +053 +053 
049] . f a -050] .O51 .O51 .052 +052 
.048 ; : : : .050 .050 -050 2051 
-O47 F 3 , . .048 .049 .049 +050 


++-0.045 +-0.047 |+-0.048 |+-0.048 re 048 
.044 : : : .046 .046 .047 : 
boda} ; y ; .045| .045 
TOR | ; E : .044| .044 
OAT os : : : .043] .043 


+-0.040 +0,042 |+-0.042 
20391] 5 ‘ : : -040| .O4I 
038] : : ; .039}] .040 
.037 ; * ‘ .038 .038 
.036 -036 5 : .037 .037 


+0.034 |+0.035 +0.036 
033 5034 1\ 1a A .034 -035 : +035 
.032| .032 : : -033 <O34° | sas 034 
.031 .031 q : -032 .032 : .033 
-O30)|) #03011 00 - -031 .031 031 .032 


DO DP ANIAHAAT ALRHY 
ONS KAONMOM ONON 


-++0.030 |+-0.030 |+0.030 |+0.03I 

.029 .029 .029 .029 

1027, .027 : 3 .023 .028 .028 -028 
.026 .026 - 4 .026 .027 .027 -027 
-024 : : é A .026 -026 .026 


Nees +-0.024 |+0.025 |+0.025 
a d : 2 : ‘ 5 .024 
Pay : 5 ; 45 : .022 
: é A ‘ 5 : A -O21 


.019 : : : : F .020 


+o,018 40,01 
9 |+0.019 |+0.019 
O07, eee j : : .O17 o18 | ~ .or8 o18 


~020 
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O16}. . : : : ere 


.O15 
.013 


+-0.012 


-O15 
.O14 


++0.013 |+-0.013 |+-0,013 
.O12 .O12 .O12 
.OIL -OII -OII 
.009 -009 -O10 
.008 .008 .008 


-O17 ye 
-O15 -O16 
-O14 O14 


+0.013 |1+-9.013 
.012| O12 
OUT | | ORT 
.o1o| O10 
.008 .009 


TABLE 46. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES, 


24.8 | 25.0} 25.2 | 25.4) 25.6 | 25.8 


Inch. Inch, Inch. 


—0.039 
.040 
-O41 
+043 
+044 


—0.045 
.046 
-047 
.048 
.050 
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TABLE 46. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 


SMITHSONIAN TABLES. 


os TABLE 46, 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 
| | | 
24.0 | 24.2 | 24.4 | 24.6 | 24.8 | 25.0 | 25.2 | 25.4 


| 
Inch. Inch. Inch. Inch. Inch, Inch. Inch. Inch. 


0.102 |—0. 103 |—0. 103 |—0. 104 |—0. 105 |—0.106 |—0. 107 |—0. 108 
-103 3 .104 -105 . 106 .107 .108 - 109 
-104 . - 106 -106 .107 -108 . 109 -IIO 
-105 , .107 .108 -108 -109 .1I0 sIId 

. 109 .IIO : LET s112 


.I10 . TIL : —0.112 113 
sT12 ‘ Berane 
<ti3 : -115 
-114 . -116 
7, 


—o.118 
119 
2120 
2122 
Bia, 


—0.124 
.125 
.126 
ies 
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TABLE 46. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 


ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 


26.0 | 26.2 | 26.4 | 26.6 | 26.8 | 27.0 | 27.2 | 27.4 | 27.6 | 27.8 


Inch. Inch. Inch, Inch, Inch. Inch. Inch. Inch. Inch, Inch, 
+0,068 |+-0.068 |4-0.069 |4-0.069 |+0.070 |+0.070 |+0.071 |+0.071 |+-0.072 |4-0.072 


+0,067 |+0.067 |-+o. ae 4+-0,068 |+-0.069 |-+0. 069 +0.070 |+0.070 |+0.071 |+0.071 
.065 066 .067 -067 068 068 .069 .069 .070 
.064 1065 ae .066 .066 ‘067 .068 .068 .069 
.063 .064 .064 .065 .065 .065 .066 .066 .067 .007 
.062 1062 |) 2.003 .063 .064 .064 .065 .065 .066 .066 


+0.061 |+0.061 |+-0.062 |4-0.062 |+0.063 |+-0.063 |+0.063 |+-0.064 |+0.064 |+-0.065 
.059 .060 .060 -OO1 .061 .062 .062 .063 .063 -064 
.058 -059] .059 .060 .060 .061 .O61 .O61 .062 .062 
.057 -058 .058 .058 .059 -059 .060 .060 .O61 .O61 
.056 .056 .057 .057 .0538 .058 2059 -059 -059 -060 


40,055 |+0.055 |+0.056 |4+-0.056 |+-0.056 |+-o. 057 +o. 057 +0.058 |+0.058 |+-0.059 
-054 +054 -054 -055 £055 -056 .056 .056 .057 .057 
.052 +053 2053 -054 .054 +054 -055 +055 -056 .056 
-051 -052 2052 -052 .053 .053 -054 .054 -054 .055 
-050} .050] .O51 -O51 .052 -052 052 .053 -053 .053 


+0.049 |+-0.049 |4-0.050 |+-0.050 |+-0.050 |+-0.05I1 |4+0.05I |+0.051 |+0.052 |4-0.052 
.048 -048 .048 .049 -049 -049 -050 .050 -O51 -O51 
-046 -047 .047 .048 .048 -048 -049 -049 -049 +050 


OPE AINAHT ABH 
ONG AONON ONDON 


9.5 .045 .046 .046 .046 +047 -047 -047 .048 .048 .048 
10.0 -044 .044 -045 .045 -045 .045 -046 .046 -047 .047 
10.5 |+0.043 |}4-0.043 |+0.044 |+0.044 |+0.044 |+0.045 |+0.045 |+-0.045 |+0.046 |+0.046 
Tr.O .042 .042 .042 -043 -043 .043 -044 -044 -044 .045 
II.5 -O41 .O4I -O41 -O41 .042 -042 -042 .043 .043 .043 
12.0 .039 040 -040 .040 O41 O41 .O41 -O41 .042 .042 
12.5 -038 .038 -039 -039 .039 -040 -040 .040 .040 -O4I1 
13.0 |+0.037 |+0. 037 +0. op +0.038 |+0.038 |4-0.038 |4+-0.039 |+0.039 |4-0.039 |+-0. Be 
13.5 .036 -036 -036 .037 -037 SOS 7 .037 .038 .038 

14.0 -035 +035 -035 .035 .036 -036 .036 .036 .037 ts 
14.5 .033 .034 -034] .034 -034 -035 .035 -035 -035 .036 
15.0 .032 .032 .033 5033 -033 .033 .034 .034 .034 -034 
15.5 |+0.031 |+0.031 |+0.032 |+0.032 |+-0.032 |4-0.032 |4+-0.032 |+0.033 +0.033 |+0.033 
16.0 -030 .030 -030 .031 -031 031 -031 .031 .032 .032 
16.5 -029 .029 .029 .029 -030 .030 .030 .030 .030 -031 
17.0 .027 .028 .028 .028 .028 .029 -029 .029 .029 .029 
D775 .026 .027 -027 .027 .027 .027 .028 .028 .028 .028 
18.0 }|+0.025 }H-0.025 |+0.026 |+-0.026 |+-0.026 |+-0.026 }H-0.026 |+-0.026 -++0.027 |+0.027 
18.5 .024 .024 .024 .024 -025 .025 -025 +025 .025 .026 
19.0 .023 .023 .023 .023 .023 .024 -024 .024 .024 .024 
19.5 -022 .022 .022 .022 .022 .022 .023 .023 .023 .023 
20.0 .020 sO2u 021 {O21 | 5) .O2E .O21 .021 .O21 .022 .022 
20.5 {10.019 |+0.019 |+0.020 |+-0.020 |+-0.020 |4-0.020 |+-0.020 |+-0.020 

21.0 .o18 .o18 .o18 .O18 .O19 .O19 -O19 £3 .O19 ee bree 
21.5 .O17 .O17 3017 .O17 -O17 .O17 .o18 .O18 .O18 .o18 
22.0 -O16 -O16 .O16 <O16 .O16 .O16 -O16 .O17 .O17 O17 
DOS .O14 .O15 .O15 .OI5 .O15 .O15 .O15 -O15 -O15 .O15 
23.0 |+0.013.|+0.013 |+0.014 |+-0.014 +0.014 |+0.01 0.01 0.01 

23.5 -O12 .OI2 .OI2 .OI2 .O12 ee zt eee ts wore eon We 
24.0 -OII .OIT .OIT SOLE .OII .OII .O1I .O12 .O12 ‘012 
24.5 .O10 .O10 .O10 .O10 .O10 .O10 -O10 .O10 .O10 “110 
25.0 -009 .009 .009 «009 .009 +009 -009 -009 -009 .009 
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TABLE 46, 


REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 


26.0 | 26.2 | 26.4 | 26.6 | 26.8 | 27.0 F 27.4 | 27.6 | 27.8 


. Inch, Inch, Inch. Inch. F Inch, Inch, Inch, 
25°5 ce 007 eS 007 ee eo: 008 . +0.008 |+-0.008 |+-0.008 
26.0 006 6 6 6 S A A 

so" 
.004 
.003 


+0.002 
0.000 
—0.00I 
.002 
-003 


—0.004 
-006 
.007 
.008 


+033 


—0.034 
035 
-037 
.038 
039 


2 |--0,042 
1043 
045 
.046 
+047 


—0.047 |—0.047 |—o. .048 |—0.048 
.048 .049 2 ‘ +050 
.049 .050 ; 4 -O51 
.O51 ,O51 5 ; +052 
.052 .052 
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“TABLE 46. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 


26.0| 26.2| 26.4 26.6 | 26.8 
F. Inch. Inch. Inch. Inch. Inch. Inch. Inch. Inch. Inch. Inch. 
50°5 [0.052 |—0.052 |—0.052 |—0.053 |—0.053 j—9.054 |—0.054 |—9.054 |—9.055 |—9.055 
51.0 -053 -053 +054 .054 .054 .055 .055 .056 -056 .056 
51.5 .054 .054 -055 -055 .056 -056 .056 .057 .057 .058 
52.0 2055 -055 .056 -056 .057 .057 .058 .058 .058 059 
52.5 .056 .057 -057 .058 -058 .058 .059 .059 060 060 
53.0 |—0.057 |—0.058 |—0.058 |—0.059 |—0.059 |—0.060 |—0.060 |—0.061 |—0.061 |—0.061 
53.5 -059 .059 .059 .060 .060 .o61 .O61 .062 .062 .063 
54.0 .060 .060 .OO1 .O61 .062 .062 .063 .063 .063 .064 
54.5 .O61 .OO1 062 .062 .063 .063 .064 .064 .065 .065 
55.0 .062 .063, .063 .064 .064 -064 .065 .065 .066 .066 
55.5 [-0.063 |—0.064 |—0.064 |—0.065 |—0.065 |—0.066 |—0.066 |—0.067 |—0.067 |—0.068 
56.0 .064 .065 .065 .066 .066 .067 .067 .068 .068 .069 
56.5 .066]} .066 .067 .067 .068 -068 .069 .069 070 .070 
57.0 .067 .067 .068 .068 .069 .069 070 070 o71 .O71 
57-5 .068 .069 .069 .070 070 .O71 o71 072 072 .073 
58.0 [—0.069 |—0.070 |—0.070 |—0.071 |—0.071 |—0.072 |—0.072 |—0.073 |—0.073 |—0.074 
58.5 070 .O71 .O71 .072 .072 -073 -074 -074 -075 .075 
59.0 .072 .072 -073 fO73 -074 .074 075 .075 076 .076 
59-5 073 +073 O74) .074} -O75 :075 076 -077 -077 .078 
60.0 .074 -074 -075 :076 .076 .077 .077 .078 078 .079 
60.5 [-0.075 |—0.076 |—0.076 |—0.077 |—0.077 |—0.078 |—0.078 |—0.079 |—0.080 ace 
61.0 .076 .077 .07 .078 -079 -079 .080 080 .O81 .o8I 
61.5 .077 .078 .079 -079 080 -080 o81 082 082 .083 
62.0 -079 -079 .080 080 ost .082 082 .083 .083 084 
62.5 .080] .080] .o81 082 082 -083 .083 .084 .085 1085 
63.0 [-0.081 |--0.082 |—0.082 |—0.083 |—0.083 |—0.084 |—0.085 |—0.085 |— — 
Gils |Foieha | AeBs | 685 | weom: teks Ieee ine ea pee ee 
64.0 .083 .084 .085 .085 .086 .086 .087 .088 .088 ‘089 
64.5 .084 .085 .086 .086 .087 .088 .088 .089 .090 /090 
65.0 .086 .086 -087 .088 .088 .089 -09O 090 .O9I ‘aes 
65.5 [—0.087 |—0.087 | - 0.088 |—o0.089 |—0.089 |—0.090 |— — — — 
66.0 .088 .089 -089 :oe0 ino ae ae mee ace ‘ me 
66.5 .089 .09O 090 .O9I -092 -093 .093 +094 1095 on 
pie .090 .O9I 092 .092 -093 .094 .094 .095 .096 1097 
7-5 .092 .092 .093 094. -094| .095 .096 -096 -097 .098 
68.0 |—0.093 |—0.093 |—0.094 |—0.095 |—0.095 |—0.096 
K ; 96 |—o. —0.098 : _ 
68.5 .094 -095 .095 .096 .097 .097 oe eds : ’ pes 
69.0 .095 -096 -096 .097 .098 -099 .099 100 IoI 102 
oe .096 -097 -098 .098 -099 .100 IOI IOI 102 -103 
70. -097} .098] .099] .I00] .100 IOI 102 -103 103 -104 
70.5 {—0.098 |—0.099 |—o. 100 |—o. tor |—o. 101 |— - — 
71.0 TOO) |= | S100) |) TOT .102 .103 thes io foe nee: ake 
71.5 IOI BLO . 102 Ailog} 104 105 105 106 : je 
ee TO2}|() LOZ =104 | TOA) 105 106 107 107 isn ois 
72.5 103 -104| .105 -106 .106 107 108 «109 -109 IIo 
73.0 f-0.104 |—0.105 |—o0. 106 |—o0. 107 |—0. 108 |— 8 |— — 
73-5 -105 -106 .107 ae 109 Ries ee Wee Fale Been 
74.0 LOZ LOZ -108 .109 BB Ke) Tsai 112 : ae ee 
ats II2 113 II4 
om snikers)i|| koro hl) ahiaifo) III II2 113 II4 II4 II5 
5. STOO)! Pare LLOi} Bee iE sLE2 II2 113 DEA els II6 Ley, 
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TABLE 46. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 


26.0 | 26.2 | 26.4 | 26.6 | 26.8 | 27.0 | 27.2 | 27.4 


Inch. Inch. Inch, Inch. Inch. Inch. Inch, Inch, 
0.110 |—O. III |—0.112 |—0.113 |—0.114 |—0.114 |—o.115 |—0.116 
BLLE : : sera 115 5 : SLY, 
113 : : eee. -116 : : 119 
-114 ; : .116 Sly ; : 920216) 
LES : aie 118 


.116 ; : .IIQ .120 
may) : : Ae niet 
.118 ; : . s122 
ot 20r ae ; : a2 
Sibesai f : : .124 


Bi22 A : i .126 
nt 29 . ‘ E 127 
24 : 3 . .128 
St25 . -129 


.128 
.129 
7120 
Agel 
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TABLE 46. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


| 
eros HEIGHT OF THE BAROMETER IN INCHES. 
mometer 7 


Fahren- | 58.0 | 28.2 | 28.4 | 28.6 | 28.8 | 29.0 | 29.2 | 29.4 | 29.6 | 29.8 


| 


F. Inch. Inch, Inch. Inch. Inch. Inch. Inch. Inch. Inch. Inch. 
0°0 |+0.073 |+-0.074 |+0.074 |+0.075 |+0.075 |+0.076 |+0.076 |+-0.077 |+0.077 |+0.078 


+0.5 }-0.072 |+0.072 |+0.073 |+0.073 |}+0.074 |+0.074 |+0.075 |}4+-0.075 |+0.076 |+0.076 
1.0 j O71 : .072 31072 ; .073 .074 .074 
.070 : 2071 .O7I 3 .072 .073 .073 
.068 .069 .069 .070 : .O71 .O71 .072 
.067 : .068 .069 : .069 .070 .070 


+0,.066 ‘ +0.067 |+0.067 : 0,068 |+0.069 |+0.069 
.065 : .005 .066 : .067 .067 .068 
.063 : -064 -005 : .065 .066 .066 
.062 : -063 063 Z .064 .065 .0605 
O61 E .062 .062 ; .063 .063 .064 


+0.059 x +0.060 |+0.061 , +0.062 |+0.062 |+0.062 
.058 F ‘ : : .060 .O61 .O61 
.057 : : . : -059 .059 .060 
.056 ‘ ; 2 : -057 .058 .058 
-054 ‘ : ; .056 .057 .057 


.053 : i +0.055 |+0.055 |+0.056 
-052 : ; : .053 .054 .054 
.050 ; : : - -052 .053 +053 
-049 ; : A : -O51 .O51 .052 
.048 F : ; : .050 .050 .050 


DOO DP AINAHDMI app t 
naAond nonmnocwd omo 


.O47 oH f +0.048 |+0,.049 |+0.049 


-047 -047 
-046 .046 


044} 044 


-+O,.021 
.020 
.o18 
-O17 
-O16 


+0,015 
-O13 
-O12 


009 
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TASLE 46. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 


29.0 | 29.2 | 29.4 


Inch. Inch. Inch. 
+o0.008 |+0.008 |+0.008 
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TABLE 46. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 


Fahten-! 58.0 | 28.2 | 28.4| 28.6 | 28.8 | 29.0| 29.2 | 29.4 | 29.6 


Fs Inch, Inch, 
50°5 [0.055 |—0.056 
+057 
.058 


-059 
.O61 


0.062 
.063 
.064 
.066 
-067 


0.068 
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TABLE 46, 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 


28.0 | 28.2 | 28.4 


ITHSONIAN TABLES. 
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TABLE 46. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 


31.2 | 31.4 | 31.6 


Inch. Inch, Inch. Inch, Inch. Inch. Inch, Inch. Inch, 
+-0.078 |+-0.078 |+0.079 |+-0.079 |+0.080 |+0.080 |4-0.08I }H-0.081 |+-0.082 |+-0.082 


+-0.076 1-0.077 |+0.077 |4-0.078 |+0.078 |+0.079 |+-0.079 |4+-0.080 |+-0.080 |+-0.081 
.075 .076 .076 ‘ F .078 .078 P .079 
.074 .074 .075 : : .076 .077 5 .078 
.072 .073 .073 ; Ei .075 -075 : .076 
.O71 .O71 .072 ‘ : .073 .074 R .075 


+-0.070 |+0.070 |4-0.070 |+-0.071 E ++-0.072 |+0.072 i +0.073 
.068 .069 .069 .070 - .070 .O71 : .072 
.067 .067 .068 .068 ‘ .069 .070 : .070 
.065 .066] .066] .067 ‘ .068 .068 : .069 
.064 .065 .005 .065 ‘ .066 .067 Z .068 


+0.063 |+0.064 |4+-0.064 +0.065 |+0.065 ; +0.066 
.062] * .062 .06 ; .063 .064 06, .065 
.060 .O61 3 : .062 .062 i .063 
-059 +059 é : .O61 .O61 . .062 
-058 .058 z 3 -059 .060 , .060 


+0.056 |++0.057 k E +0.058 |+0.058 j +0.059 |}4+0.059 
-055 -055 .056 .056 .056 .057 : .05 : 
+ 054 -054 : : .055 .055 F .056 
.052 .053 : A -054] .054 : .055 
O51 .O51 ‘ : .052 -053 : .053 


049 |+0.050 |+-0.050 |+-0.050 |+0.051 |+0.051 y +0.052 
048 .048 .049 .049 .049 : : .050 
.047 .047 .047 .048 .048 ; é .049 
-045 .046 .046 .046 -047 A : .048 
.044 .044 .045 +045 -045 , ; .046 


+0.043 |+0.043 |+0.043 |+0.044 |+-0.044 y +0.045 
-O4I .042 .042 .042 042 - : -043 
.040 -040 -040 .O4I -O41 é R -042 
-039 -039 .039 -039 .040 iy < .040 
.037 .037 .038 .038 .038 : ' -039 


-++0.036 |-0,036 }4-0.036 |4-0.037 |4+-0.037 K +0.037 
.034 .035 -035 -035 -035 .036 : -036 
033 2033i| 95034 |) | .034)|| =. O34t ee. : .035 
.032 1032\| 2032 .032 .033 ; ‘ .033 
5030)|)) .02T .031 -031 .031 : : .032 


C0 DP AIAA ALA § 
ONG AON OM 


++0.029 }4-0.029 |+-0.029 |+-0.030 |+-0,030 kK +0.030 
=028)|| | -.028)) 2 028i) 5 10285), <O20)|\auu .029 
.026 .026 .027 ;O27) ‘ .027 ; .027 
.025 .025 .025 .025 é .026 ; .026 
.024 : .024 .024 ; .024 : .025 


-++-0.022 -+0.022 |+-0.023 : +0.023 ' -+0.023 
.O2T 5 .O21 .O21 : .022 : .022 
.O19 .020 .020 c -020 : .020 
ARs .o18} .o18 F .O19 ‘ .O19 
-O17 : .O17 .O17 : .O17 


+0.016 |+-0.016 i +-0.016 
.O14 : -O14 k : .OI4 
.O13 ; .O13 ; K .O13 
.OIT : -OI1 F F -O12 
.O10 : 7 .OI1O 
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TABLE 46, 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES, 


F. Inch. Inch. Inch, Inch. Inch. Inch. Inch. Inch. Inch, Inch, 
25°5 |+-0.008 |-+0,009 }4-0.009 |H-0.009 |+-0.009 |-++0.009 |++0. 99 uk 009 |+-o. a ree 009 
26.0 BOOT |) «ve Z 2 .007 | .007 008 8 
26.5 z : < : .006 pee! 
27.0 , - : 4 .005 .005 
27-5 : 4 “ -003} .003 


28.0 5 : : i +0.002 |+0.002 
28.5 : ; : j 0.000 } 0.000 
29.0 é . f x —0.00I |—0.001 
29-5 x ‘ . s -002 .002 
30.0 3 . x +004} .004 


30.5 : : : . —0.005 
.006 3 .007 

.008 

.009 

-OII 


—0.012 2 i —0.012 |—0.012 
.O13, a 4 -O14 -O14 
.O15 - A .O15 .O15 
-O16 3 Q -O16 .O16 
-O17 “ : .o18 .o18 


—0.0I19 |—o, ; —0.0I19 |—0.019 
2020] +. A .020] .021 
.O2T : ; 522) | sO22 
Fo23 1 ey : 223) O23 
5024 1) a : .025] .025 


—0.026 ; —0.026 |—0.026 
.027 A z .027 .028 
.028 = ° -029 .029 
.030 Z > .030 .030 
-031 4 A .032 -032 


—0.032 i i —0,033 |—0.033 
.034 . . B -035 
-035 4 ‘ é .036 
.036 x : -037 
.038 .038 3 +039 


—0,.039 |—0.039 ; : —0.040 
040 > - 2 -042 
+042 A : : ti 
+043 ° m ° A 
+045 3 E 2 -046 


—0.046 : , —0.047 
.047 .048 : .048 .049 
050 

.049 é = . 2 : 
L5G) ae ; A as 


—0.054 |—-0.054 
-055 
+057 
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TABLE 46. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


HEIGHT OF THE BAROMETER IN INCHES. 


30.0 | 30.2 | 30.4 : s - 31.4 | 31.6 


Inch. Inch. Inch, : 5 S : Inch. Inch. 
—0.059 |—0.060 |—0,060 : : —0.062 |—0.063 

.O61 .O61 : : : é ; .064 

.062 .063 : : 5 ; : .065 

.004 .064 ; : ; y A .066 

.005 .065 ; : : : : .068 


—0.066 |—0.067 : ; ; : : —0.069 
.068 .068 
.069 .069 
.070 |~ .O71 
.072 .072 


—0.073 |—0.074 
-074 -075 
.076 .076 
SOV .078 
.078 .079 


—0.080 |—0.080 
.O8I .082 
-083 .083 
.084 .084 

"085 


—0.087 
.088 .089 
.089 .09O 
-OQI -O9I 
092 


—0.093 
5095 
.096 
097 
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TABLE 46, 


REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
ENGLISH MEASURES. 


SMITHSONIAN TABLES. 


HEIGHT OF THE BAROMETER IN INCHES. 


30.0 | 30.2 | 30.4 | 30.6 30.8 | 31.0 | 31.2 


Inch. 
—0O.127 


Inch. 
—o.128 


Inch. 
—0.129 


Inch. 
—0.130 
quighe 
ally 
-134 
135 


Big) 
138 
+139 
-I4I 
.142 


-143 
-145 
-146 
-148 


Inch. 
—O. 131 
PL32 
-133 
-135 
-136 


137 
-139 
140 
-142 
.143 


.144 
.146 
-147 


-149 
.150 


151 


Inch, 
—O.131 
-133 
+134 
-136 
«137 


.138 
.140 
141 
+143 
«144 


-145 
-147 
-148 
-149 


Inch. 
0.132 
-134 
+135 
-136 
-138 


139 


TABLE 47. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION TO BE SUBTRACTED. 


Attached HEIGHT OF THE BAROMETER IN MILLIMETERS. 


gnde, | 440 | 450| 460) 470| 480| 490/ 500] 510 | 520] 530/ 540) 550 
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TABLE 47. 


REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


Attached 
Ther- 
mometer. 


Oe 


WOON Ad fWHHOO 


HEIGHT OF THE BAROMETER 
560 mm. 


HEIGHT OF THE BAROMETER 
570 mm. 
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TABLE 47. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE 


METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF TIE BAROMETER HEIGHT OF THE BAROMETER 


590 mm. 
Attached 
Ther- : : c ; : : 0°2 0°4 0°6 0°38 
mometer. 
mm mm, mm mm 
2 0.02 0.04 0.06 0.08 


WO ONDA BWNHOO 
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TABLE 47, 


REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


Attached 
Ther- 
mometer. 


° 


OWOONAT HPWNHHOO 


HEIGHT OF THE BAROMETER 


600 mm. 


HEIGHT OF THE BAROMETER 
605 mm. 
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TABLE 47. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 


METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
610 mm. 615 mm. 


Attached 
Ther- 
mometer. 


° 


WO OIAMW AWNHHOO 
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TABLE 47. 


REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


Attached 
Ther- 
mometer. 


° 


WOON DW FWNHHOO 
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HEIGHT OF THE BAROMETER 


0°2 


620 mm. 


HEIGHT OF THE BAROMETER 


TABLE 47. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 


METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
630 mm. 635 mm. 


Attached 
Ther- 
mometer. 


ee ee | — | | | | 


WOH BRONHOO 
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TABLE 47. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
640 mm. 645 mm. 
Attached 


Ther- 
mometer. 


oo 
ran 


I 
2 
3 
4 
5 
6 
7 
8 
£ 
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TABLE 47. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 


METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
650 mm. 655 mm. 


Attached 
Ther- 
mometer. 


° 


WOON DTA BWNHHOO 
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TABLE 47, 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 


METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
660 mm. 665 mm. 
Attached 
Ther- 5 0°2 0°4 0°6 5 o°2 0°4 0°6 


mometer. 


° 


C: 
0 
I 
2 
3 
4 
5 
6 
7 
8 
2, 
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TABLE 47. 


REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE 


METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


Attached 
Ther- 
mometer. 


° 


Ce 
0) 
I 
2 
3 
4 
5 
6 
7 
8 
9 
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HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
670 mm. 675 mm. 


0°2 0°4 : : 0°2 0°4 0°6 


TaBLe 47, 


REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


| Attached 
Ther- 0°0 
mometer. 


Oe 


WON AT BPWHHOO 


HEIGHT OF THE BAROMETER 
680 mm. 
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0°2 0°4 : 


HEIGHT OF THE BAROMETER 


TABLE 47. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 


METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
690 mm. 695 mm. 


Attached 
Ther- 
mometer. 


vo 


WOON AT AwWNHOO 
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TABLE 47. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 


METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
700 mm. 705 mm. 


Attached 
Ther- 
mometer. 


° 


Cc. 
0 
Ae 
2 
3 
4 
5 
6 
7 
8 
9 
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TABLE 47. 


REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 


METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


Attached 
Ther- 
mometer. 


° 


(o 
0 
I 
2 
3 
4 
5 
6 
7 
8 
S) 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
715 mm. 


O°2 0°4. 
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TABLE 47. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
METRIG MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION !S TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
720 mm. 725 mm. 


Attached 
Ther- 5 is 0°4 0°6 R 0°4 0°6 0°83 


mometer. 


| ONIAN TABLES. 
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TABLE 47. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE 


METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
730 mm. 735 mm. 


|} 
Attached 
Ther- : : ; : : : : 0°6 0°38 
mometer. 

Cc. mm. mm. 
0° 0:07 | Osta 
I -19 a22 
2 <3 age 
3 43 -46 
4 -55 -58 
5 0.67 0.70 
6 379 .82 
z gt | .94 
1.03 1.06 

9 1.15 beside 
127, 1.29 

1.39 1.41 

1 Sa 1.53 

1.63 1.65 

1.75 1.77 

1.87 | 1.89 

1.99 2.01 

2AT aoe 

2.23 22k 

2.35 2.37 

2.46 2.49 

2.58 2.61 

2.70 2.73 

2.82 2.85 

2.94 2.97 

3.06 3.08 

3.18 3.20 

3.308) (3532 

3-42 3-44 

3-54 | 3.56 

3.65 3.68 

3-77 3.80 

3.89 3.92 

4.01 4.03 

4.13 4.15 

4.25 4.27 
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TABLE 47. 


REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER 


Attached 
Ther- 
mometer. 


oo 
a 


WOON DO HW NH 


HEIGHT OF THE BAROMETER 
745 mm. 


SMITHSONIAN TABLES. 
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TABLE 47. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
METRIG MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
750 mm. 755 mm. 


Attached 
Ther- : : x 0°6 
mometer. 


° 


WOW ONDA FWNHHOO 
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: TABLE 47. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
METRIG MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
760 mm. 765 mm. 


Attached 


Ther- : : 0°4. 0°6 
mometer. 


° 


WON AT BWNHOO 
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TABLE 47. : 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 
METRIC MEASURES. 


FOR TEMPERATURES ABOVE O° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
770 mm. 775 mm. 


Attached 
Ther- 
mometer. 


° 


WONAMW AWNHOO 
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TABLE 47. 
REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 


METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 


780 mm. 785 mm. 


Attached 
Ther- 
mometer. 


° 


O ON DAT PWNHHOOD 
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TABLE 47. 


REDUCTION OF THE BAROMETER TO STANDARD TEMPERATURE. 


METRIC MEASURES. 


FOR TEMPERATURES ABOVE 0° CENTIGRADE, THE CORRECTION IS TO BE SUBTRACTED. 


Attached 
Ther- 
mometer. 


° 


Cc 
0 
I 
2 
<j 
4 
5 
6 
Hk 
8 
9 


HEIGHT OF THE BAROMETER HEIGHT OF THE BAROMETER 
7390 mm. 795 mm. 


| eee | ee ee 
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g 
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TABLE 48. 


CORRECTIONS TO REDUCE BAROMETRIC READINGS TO STANDARD 
GRAVITY. 


(WITH g,<g THE CORRECTION IS TO BE SUBTRACTED; WITH g,>g, IT IS TO BE ADDED.) 


BAROMETER READING 8B. 


1.0 2.0 


Dyne, 
0.00010 
00020 
00031 
00041 
OO0051 


0.00061 
00071 
00082 
0009 2 
OO102 


Q.001T2 | 
©0122 
00133 
00143 
00153 


0.00163 | 
00173 
oo184 
00194 
00204 


0.00214 
00224 
00235 
00245 
00255 


0.00265 
00275 
00286 
00296 
00306 


0.00316 
00326 
00337 
00347 
00357 


0.00367 
00377 
00387 
00398 
00408 


pew Ge qies GG) 
OS MID AWK 


3.0 


4.0 


5.0 


6.0 


7.0 


Dyne. 
0.00031 
00061 
0009 2 
00122 
00153 


0.00184 
00214 
00245 
00275 
00306 


0.00337 
00367 
00398 
00428 
00459 


0.00489 
00520 
00551 
00581 
00612 


0.00642 
00673 
00704 
00734 
00705 


0.00795 
00826 
00857 
00887 
00918 


0.00948 
00979 
fob copie) 


oO1040 
o1o71 


O.O1IOI 
O1132 
o1r162 


O1193 
01224 


Dyne. 
0.00041 
00082 
O01 22 
00163 
00204 


0.00245 
00286 
00326 
00367 
00408 


0.00449 
00489 
00530 
00571 
00612 


0.00653 
00693 
00734 


00775 
00816 


0.00857 
00897 
00938 


00979 
01020 


0.01061 
OLIOI 
O1I42 
or183 
01224 


0.01264 
01305 
01346 
01387 
01428 


0.01468 
01509 
01550 
OIsg1 
01632 


Dyne. 
0.00051 
OO102 
00153 
00204 
00255 


0.00306 
00357 
00408 
00459 
00510 


0.00561 
00612 
00663 
00714 
00765 


0.00816 
00867 
00g 18 
00969 
01020 


0.01071 
OI122 
O1173 
O1224 
O1275 


0.01326 
01377 
01428 


©1479 
01530 


0.01581 
01632 
01683 


01734 
01785 


0.01835 
01886 


01037 
01988 


02039 


Dyne. 
0.00061 
O01 22 
oo184 
00245 
00306 


0.00367 
00428 
00489 
00551 
oo61 2 


0.00673 
00734 
00795 
00857 
009 18 


0.00979 
Or1040 
OIIOL 
or162 
O1224 


0.01285 
01346 
©1407 
01468 
01530 


0.01591 
o1652 
oO1713 
01774 
01835 


0.01897 
01958 
02019 
02080 
O2141 


0.02203 
02264 
02325 
02386 


02447 


Dyne. 
0.00071 
00143 
00274 
00286 
00357 


0.00428 
00500 
00571 
00642 
00714 


0.00785 
00857 
00928 
00999 
O1071 


0.01142 
O1213 
01285 
01356 
01428 


0.01499 
©1570 
o1642 
01713 
01785 


0.01856 
01927 
o1999 
02070 
O2141 


0.02213 
02284 
02350 
02427 
02498 


0.02570 
02641 
02712 
02784 
02855 


8.0 


Dyne. 
0.0008 2 
00163 
00245 
00326 
00408 


0.00489 
00571 
00653 


00734 
00816 


0.00897 
00979 
OIoor 
OII42 
01224 


0.01305 
01387 
01468 
©1550 
01632 


0.01713 
©1795 
01876 
01958 
02039 


0.02121 
02203 
02284 
02366 
02447 


0.02529 
02610 
02692 
02774 
02855 


0.02937 
03018 
03100 
03182 
03263 


9.0 


Dyne, 
0.00092 
oo184 
00275 
00367 
00459 


0.00551 
00642 
00734 
00826 
cog 18 


O0.OIOIO 
OITIoL 
O1I93 
01285 
01377 


0.01468 
o1560 
01652 
o1744 
01835 


0.01927 
02019 
O2111 
02203 
02204 


0.02386 
02478 
02570 
02661 
02753 


0.02845 
02037 
03029 
03120 
03212 


0.03304 
03396 
03487 
03579 
03671 


10.0 


Dyne, 
0.00102 
00204 
00306 
00408 
00510 


0.00612 
00714 
00816 
00918 
01020 


0.01122 
O1224 
01326 
01428 
01530 


0.01632 
01734 
01835 


01937 
02039 


0.02141 
02243 
02345 
02447 
02549 


0.02651) 
02753 
02855 
02958 
03059 


0.03161 
03263 
03365 
03467 
03569 


0.03671 
03773 
03875 
03977 
04079 
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TABLE 49. 

REDUCTION OF THE BAROMETER TO STANDARD CRAVITY. 
ENGLISH MEASURES. 
FROM LATITUDE 0° TO 45°, THE CORRECTION IS TO BE SUBTRACTED. 


—0.054 


0.052] 0.055 
0.052] 0.055 
0.052] 0.054 
0.051} 0.054 


—0.050|—0.053 
0.050] 0.052 
0.049] 0.051 
0.048] 0.051 
0.047} 0.050 

—0.04.7/—0.049 
0.046} 0.048 
0.045] 0.047 
0.044] 0.046 
0.042] 0.045 


0.040] 0.042 
0.039] 0.041 
0.038] 0.039 
0.036] 0.038 
—0.035|—0.037 
0.033] 0.035 
0.032] 0.033 
0.030] 0.032 
0.029] 0.030 


0.026} 0.027 
0.024] 0.025 
0.022] 0.023 
0.021} 0.022 


0.008] 0.009 
0.006] 0.007 
0.005] 0.005 
0.003] 0.003 
—0.001|—0.001 
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—0.056 


0.017] 0.018 
0.015| 0.016 
0.014] 0.014 
0.012] 0.012 


—0.058 


—0.045 


—0.030 


—0.021 


—O.OII 


HEIGHT OF THE BAROMETER IN INCHES. 


ae 


Inch. 


—0.050 


0.058 
0.057 


0.057 
0.056 


—0.055 


0.055 
0.054 
0.053 
0.052 


—0.051 


0.050 
0.049 
0.048 
0.047 


0.044 
0.043 
0.041 
0.040 


—0.038 


0.037 
0.035 


0.033 
0.032 


0.028 
0.026 
0.025 
0.023 


0.019 
0.017 
0.015 
0.013 


0.009 
0.007 
0.005 


—0.062 


—0.061|/—0.063 
0.060] 0.063 
0.060} 0.062 
0.059} 0.062 
0.059} 0.061 

—0.058|—0.060 
0.057| 0.060 
0.056] 0.059 
0.055] 0.058 
0.055] 0.057 

—0.053/—0.056 
0.052] 0.055 
0.051} 0.053 
0.050] 0.052 
0.049] 0.051 


—0.047|—0.050 
0.046} 0.048 
0.045] 0.047 
0.043} 0.045 
0.042] 0.043 

—0.040|—0.042 
0.038] 0.040 
0.037] 0.038 
0.035] 0.036 
0.033] 0.035 

—0.031|—0.033 
0.030] 0.031 
0.028} 0.029 
0.026] 0.027 
0.024] 0.025 


0.003 


—0.001|/—0,001|}—0.001 


—0.022|}—0.023 
0.020] 0.021 
0.018] 0.019 
0.016| 0.016 
0.014] 0.014 

—0.012/—0.012 
0.009} 0.010 
0.007} 0.008 
0.005] 0.005 
0.003] 0.003 


23 24 


Inch. 
—0.064 


Inch. 


25 


—0.007 


—0.066 
0.066 
0.065 
0.064 
0.064 


—0.063 
0.062 
0.061 
0.060 


0.059 


—0.058 
0.057 
0.056 
0.054 
0.053 


0.050 
0.049 
0.047 
0.045 


—0.043 
0.042 
0.040 
0.038 
0.036 


—0.034 
0.032 
0.030 
0.028 
0.026 


—0.024 
0.022 
0.019 
0.017 
0.015 


—0.013 
0.010 
0.008 
0.006 
0.003 


—0.001 
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26 


—0.070 


—0.069 
0.068 
0.068 
0.067 
0.066 


—0.066 
0.065 
0.064 
0.063 
0.062 


—0.060 
0.059 
0.058 
0.057 
0.055 


0.052 
0.050 
0.049 
0.047 


—0.045 
0.043 
0.041 
0.039 
0.037 


—0.035 
0.033 
0.031 
0.029 
0.027 


—0.025 
0.022 
0.020 
0.018 
0.015 


—0.013 
O.OII 
0.008 
0.006 
0.004 


—0.O00I 
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—0.072|—0.075 
—0.071|—0.074 
0.071] 0.073 
0.070] 0.073 
0.070] 0.072 
0.069} 0.071 
—0.068|—0.071 
0.067] 0.070 
0.066} 0.069 
0.065) 0.068 
0.064] 0.066 
—0.063/—0.065 
0.062] 0.064 
0.060} 0.062 
0.059] 0.061 
0.057| 0.059 


0.054] 0.056 
0.052] 0.054 
0.051] 0.053 
0.049] 0.051 
—0.047|—0.049 
0.045] 0.047 
0.043] 0.045 
0.041] 0.043 
0.039] 0.040 
—0.037|—0.038 
0.035} 0.036 
0.032] 0.034 
0.030] 0.031 
0.028] 0.029 
—0.026|—0.027 
0.023] 0.024 
©.02I| 0.022 
0.018] 0.019 
0.016} 0.017 
—0.014|/—0.014 
O.01I| 0.012 
0.009] 0.009 
0.006! 0.006 
0.004] 0.004 
—0.001|—0.001 


29 30 


Inch. 
—0.080 


Inch. 
—0.078 


—0.077|/—0.079 
0.076] 0.079 
0.075] 0.078 
0.075] 0.077 
0.074] 0.076 


—0.073|—0.076 
0.072] 0.075 
0.071] 0.074 
0.070] 0.072 
0.069} 0.071) 


—0.067/—0.070 
0.066} 0.068 
0.065| 0.067 
0.063] 0.065 
0.062} 0.064 


—0.060|—0.062 
0.058} 0.060) 
0.056] 0.058) 
0.054] 0.056 
0.052] 0.054) | 

—0.050|/—0.052 
0.048] 0.050 
0.046] 0.048 
0.044] 0.046 
0.042] 0.043 


—0.040|—0.041 
0.037| 0.038 
0.035] 0.036 
0.032] 0.034 
0.030] 0.031 


—0.027|—0.028 
0.025] 0.026 
0.022] 0.023 
0.020] 0.020 
0.017} 0.018 

—0.015|—0.015 
0.012] 0.012 
0.009] 0.010 
0.007] 0.007 
0.004] 0.004 


—0.001/—0.001 


———— lc 


TABLE 49. 


REDUCTION OF THE BAROMETER TO STANDARD GRAVITY. 
ENGLISH MEASURES. 
FROM LATITUDE 46° TO 80° THE CORRECTION IS TO BE ADDED. 
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Inch. 
—0.001 


+0.001 
0.003 
0.005 
0.006 
0.008 


+0.010 
0.012 
0.014 
0.015 
0.017 


+0.019 
0.021 
0.022 
0.024 
0.026 


+0.027 
0.029 
0.030 
0.032 
0.033 


0.034 
0.036 
0.037 
0.038 
0.040 


|+0.041 


0.042 
0.043 


0.044 
0.045 


+0.046 
0.047 
0.047 
0.048 
0.049 


+0.049 
0.050 
0.050 
0.051 
0.051 


21 


Inch. 
—0.001 


+0.001 
0.003 
0.005 
0.007 
0.009 


+0.011 
0.012 
0.014 
0.016 
0.018 | 


+0.020 
0.022 
0.023 
0.025 
0.027 


+0.028 
0.030 
0.032 
0.033) 
0.035) 


+0.036) 
0.038 
0.039 
0.040 
0.042 


+0.043 
0.044 
0.045 
0.046 
0.047 


+0.048 
0.049 


HEIGHT OF THE BAROMETER IN INCHES. 


: 


22 


Inch. 
—0.001 


+0.001 
0.003 
0.005 
0.007 


0.009 


+0.011 
0.013 
0.015 
0.017 
0.019 


+0.021 
0.023 
0.025 
0.026 
0.028 


+0.030 
0.032 
0.033 
0.035 


0.036} 


+0.038 


0.039) 


0.041 
0.042 
0.044 


0.045 
0.046 
0.047 
0.048 
0.049 


+0.050 
0.051 


0.050 
0.051 
0.051 


+0.052 
0.052 
0.053 


0.053 
0.054 


0.052 
0.053 
0.054 


+0.054 
0.055 
0.056 
0.056 
0.056 


+0.052|+0.055|+0.057 


23 


Inch. 
—0.001 


+0.001 
0.003 
0.005 
0.007 
0.010 


+0.012 
0.014 
0.016 
0.018 
0.020 


+0.022 
0.024 
0.026 
0.028 
0.029 


+0.031 
0.033 
0.035 
0.036 
0.038 


+0.040 
0.041 
0.043 


0.044 
0.046 


+0.047 
0.048 
0.049 
0.051 
0.052 


+-0.053 
0.054 
0.055 


0.055 
0.056 


+0.057 
0.057 
0.058 
0.059 
0.059 


+0.060 


24 


Inch, 
—0.001 


+0.001 
0.003 


0.006} 


0.008 
0.010 


|+0.012 


0.014 
0.016 
0.019 
0.021 


|-+0.023 


0.025 
0.027 
0.029 
0.031 


+0.033 
0.034 
0.036 
0.038 
0.040 


+0.041 
0.043 
0.045 
0.046 
0.048 


+0.049 
0.050 
0.052 
0.053 
0.054 


+0.055 
0.056 
0.057 
0.058 
0.059 


+0.059 
0.060 
0.061 
0.061 
0.061 


+0.062 
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Inch, 
—0.001 


+0.001 
0.003 
0.006 
0.008 
0.010 


+0.013 
0.015 
0.017 
0.019 
0.02 


+0.024 
0.026 
0.028 
0.030 
0.032 


+0.034 
0.036 
0.038 
0.040 
0.041 


+0.043 
0.045 
0.046 
0.048 
0.050 


+0.051 
0.052 
0.054 
0.055 
0.056 


+0.057 
0.058 
0.059 
0.060 
0.061 


+0.062 
0.062 
0.063 
0.064 
0.064 


+0.065 


26 


Inch. 
—0.001 


+0.001 
0.004 
0.006 
0.008 
O.O1I 


+0.013 
0.015 
0.018 
0.020 
0.022 


+0.024 
0.027 
0.029 
0.031 
0.033 


+0.035 
0.037 
0.039 
0.041 
0.043 


+0.045 
0.047 
0.048 
0.050 
0.052 


+0.053 
0.054 
0.056 
0.057 
0.058 


+0.060 
0.061 
0.062 
0.063 
0.003 


+0.064 
0.065 
0.066 
0.066 
0.067 


+0.068 


27 


Inch, 
—0.001 


+0.001 
0.004 
0.006 
0.009 
O.O1I 


+0.014 
0.016 
0.018 
0.021 
0.023 


+0.026 
0.028 
0.030 
0.032 
0.034 


+0.037 
0.039 
0.041 
0.043 
0.045 


0.047 
0.048 
0.050 
0.052 
0.053 


+9.055 
0.057 
0.058 
0.059 
0.061 


+0.062 
0.063 
0.064 
0.065 
0.006 


+0.067 
0.007 
0.068 
0.069 
0.069 


+0.070 


28 


Inch, 
—0.001 


-++0.001 
0.004 
0.006 
0.009 
0.012 


+0.014 
0.016 
0.019 
0.022 
0.024 


+0.026 
0.029 
0.031 


0.033 
0.036 


+0.038 
0.040 
0.042 
0.044 
0.046 


+0.048 
0.050 
0.052 
0.054 
0.055 


+0.057 


0.059 
0.060 


0.062 
0.063 


+0.064. 
0.005 
0.066 
0.067 
0.068 


+0.069 
0.070 
0.071 
0.071 
0.072 


+0.073 


29 


Inch, 
—0.001 


-+0.001 
0.004 
0.007 
0.009 
0.012 


+0.015 
0.017 
0.020 
0.022 
0.025 


+0.027 
0.030 
0.032 
0.035 
0.037 


+0.039 
0.042 
0.044 
0.046 
0.048 


+0.050 
0.052 
0.054 
0.056 
0.057 


+0.059 
0.061 
0.062 
0.004 
0.065 


+0.066 
0.068 
0.069 
0.070 
0.071 


+0.072 
0.072 
0.073 
0.074 
0.074 


+0.075 


TABLE 50. 
REDUCTION OF THE BAROMETER TO STANDARD CRAVITY. 


METRIC MEASURES. 
FROM LATITUDE 0° TO 45°, THE CORRECTION IS TO BE SUBTRACTED. 


HEIGHT OF THE BAROMETER IN MILLIMETERS. 


580 620 | 640) 660} 680 720 


mm. | mm. E . | mm. 
—1I.45|—1.50 —1.66 


—1.42}—1.48 —1.64 
TeAS| Dante : 1.63 . : F 2 1.94 
1.40} 1.46 A 1.61 : ; : I.92|] 1.98 
1.39] 1.44 : 1.60 4 - : I.QI} 1.96 
E.Gole LeAsiet. ; Depo els ; : 1.89} 1.04 


—1.36|—1.41 -51|—1.56 : —1.86 
1.34) 1.30 ; I.54 : ; ; 1.84} 1.89 
uieeA aesevr dl aie : I.52 ‘ Z 3 TeOg 
EON ele aie ; 1.50 ‘ ‘ 1.78} 1.83 
2.0) ene 3) ane ; Ti AN7 ea 175 


—1.26/—1.30 -40|—1.44]} —1.72 
23 ie ede, ; ieee Se, : : 1.69] 1.73 
£200 5.25), L- 3 1.38 ; 1.65] 1.69 
EEO le 1.22) 1. i T.35 il) Es : : 1-05) 0205 
Ts 05 ie enol ede : EEC WAl ane 5 I.57| 1.61 


—I.II/—T.16 , F —1.53/—-1.57 
ugeyey|) ioe) a5 A : f : : 1.48} 1.52 
I.05| 1.09] I. : ; : : 1.44) 1.48 
I.0%| 1.05 ‘ : : £.30|) 43 
0.98} 1.01 : . : ESA he 37, 


—0.94|—0.97 : —1.29|—1.32 
0.90] 0.93 : : 7.23) "1.2% 
0.86] 0.89 : : I.18] 1.21 
0.82} 0.85 : i : TDi eer s 
0.78] 0.81 : ‘ f : I.07| I.10 


eee —o.76 : .98|—1.01/—1.04 
0.69} 0.72] 0. ‘ ; E : : oO. 0.98 
0.65} 0.67] ©. : . ae ae 
0.60] 0.63] o. ; : : ; 0.83] 0.85 
0.56} 0.58] o. : : : 0.76} 0.79 


—0.51|—0.53 ; ; —0.70/—o. 
0.46| 0.48] 0. : : i d ny wae 
0.42] 0.43] 0. E : B 0.57| 0.59 
0.37| 0.38] 0. ; : F S E : 0.51} 0.52 
0.32] 0.33 : : : 0.44) 0.45 


—0.27|—0,28 |-o. —0.37|— 
0.22} 0.23] 0. ‘ : ; : : ae eA 
0.17| 0.18] o. E 0.24 0.24 
Ont 20.03) O; ; 0.17 0.17 
0.07| 0.08 : H : 0.10 0.10 


—0.02]—0.03 : 
—0.03|—0.03 
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TABLE 50. 
REDUCTION OF THE BAROMETER TO STANDARD CRAVITY. 
METRIC MEASURES. 
FROM LATITUDE 46° TO 90°, THE CORRECTION IS TO BE ADDED. 


HEIGHT OF THE BAROMETER IN MILLIMETERS. 


600 | 620| 640 660 


NTN COW 
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TABLE 51. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 


ENGLISH MEASURES. 


Values of 60368 [1 + 0.0010195 x 36] log 2950. 


jC apitel Fi ea as | 00 .o7 | .08 | .o9 


Pressure. 
B. 


Inches. Feet. Feet. Feet. Feet. Feet. Feet. 


12.00 | 24814 24701 | 24678 | 24656 | 24633 | 24611 
12.10 | 24588 24476 | 24454 | 24431 | 24409 | 24387 
12.20 | 24365 24253 | 24231 | 24209 | 24187 | 24165 
12.30 | 24143 24032 | 24010 | 23988 | 23966 | 23944 
I2.40 | 23923 23813 | 23791 | 23770 | 23748 | 23726 


12.50 | 23704 23596 | 23574 | 23552 | 23531 | 23509 
12.60 | 23488 23380 | 23359 | 23337 | 23316 | 23294 
127023273, 23166 | 23145 | 23123 | 23102 | 23081 
12.80 | 23060 22954 | 22933 | 22911 | 22890 | 22869 
12.90 } 22848 22743 | 22722 | 22701 | 22680 | 22659 


13.00 | 22638 22534 | 22513 | 22492 | 22471 | 22451 
13.10 | 22430 22326 | 22306 | 22285 | 22264 | 22244 
Ta120Nn 22222 22121 | 22100 | 22080 | 22059 | 22039 
13.30 | 22018 21916 + 21896 | 21876 | 21855 | 21835 
13.40 | 21815 21713 | 21693 | 21673 | 21653 | 21633 


13.50 | 21612 21512 | 21492 | 21472 | 21452 | 21432 
13.60 | 21412 21312 || 21292) 25272 | 21252 ero23 
To Omeec2nsn 21114 | 21094 | 21074 | 21054 | 21035 
13.80 | 21015 20917 | 20897 | 20878 | 20858 | 20838 
13.90 } 20819 20721 | 20702 | 20682 | 20663 | 20643 


14.00 | 20624 20527 | 20508 | 20488 | 20469 | 20450 
I4.10 | 20431 20334 | 20315 | 20296 | 20277 | 20258 
14.20 | 20238 20143 | 20124 | 20105 | 20086 | 20067 
14.30 | 20048 19953 | 19934 | 19915 | 19896 | 19877 
14.40 | 19858 19764 | 19745 | 19727 | 19708 | 19689 


14.50 | 19670 19577 | 19558 | 19539 | 19521 | 19502 
14.60 | 19483 19390 | 19372 | 19353 | 19335 | 19316 
14.70 | 19298 19206 | 19187 | 19169 | 19150 | 19132 
14.80 | I91I4 19022 | 19004 | 18985 | 18967 | 18949 
14.90 | 18931 18840 | 18821 | 18803 | 18785 | 18767 
15.00 | 18749 18658 | 18640 | 18622 | 18604 | 18586 
15.10 | 18568 18478 | 18460 | 18442 | 18425 | 18407 
15.20 | 18389 : 18300 | 18282 | 18264 | 18246 | 18228 
15.30 | 18211 18122 | 18104 | 18086 | 18069 | 18051 
15.40 } 18033 17945 | 17928 | 17910 | 17893 | 17875 


15.50 | 17858 17779 | 17753 | 17735 | 17718 | 17700 
15.60 | 17683 17596 | 17578 | 17561 | 17544 a 
15-70 | 17509 17423 | 17405 | 17388 | 17371 | 17354 
15.80 | 17337 17251 | 17234 | 17216 | 17199 | 17182 
15.90 | 17165 17080 | 17063 | 17046 | 17029 | 17012 
16.00 |} 16995 16910 | 16893 | 16876 | 168 16842 
16.10 | 16825 16741 | 16724 | 16707 166en Teer 
ee 16657 16573 | 16557 | 16540 | 16523 | 16506 
16.30 {| 16490 16406 | 16390 | 16373 | 16357 | 16340 
16.40 | 16324 16241 | 16224 | 16208 | 16191 | 16175 


| eee 16158 16076 | 16060 | 16043 | 16027 | 16010 
a6. 2 15904 15912 | 15896 | 15880 | 15863 | 15847 
as ane 15759 | 15733 | 15717 | 15701 | 15685 
oad be se 15588 | 15572 | 15556 | 15539 | 15523 

Be) 5507 15427 | 15411 | 15395 | 15379 | 15363 


17.00 | 15347 15267 | 15251 | 15235 | 15219 | 15203 
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TABLE 51. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 
ENGLISH MEASURES. 


Values of 60368 [1 + 0.0010195x 36] tog 22:29, 
'Barometric 
Pressure] .00 | .O1 | .02 | .03 | .04 | .05 | .06 | .07 | .o8 | .09 


B. 


Inches. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. Feet. 


17.00 | 15347 | 15331 | 15315 | 15299 | 15283 | 15267 | 15251 | 15235 | 15219 | 15203 
17.10 | 15187 | 15172 | 15156 | 15140-| 15124 | 15108 | 15092 | 15076 15061 | 15045 || 
17.20 | 15029 | 15013 | 14997 | 14982 | 14966 | 14950 | 14934 | 14919 | 14903 | 14887 
17.30 | 14871 | 14856 | 14840 | 14824 | 14809 | 14793 | 14777 | 14762 | 14746 | 14730 
17.40 } 14715 | 14699 | 14684 | 14668 | 14652 | 14637 | 14621 | 14606 14590 | 14575 


17.50 } 14559 | 14544 | 14528 | 14512 | 14497 | 14481 | 14466 | 14451 | 14435 | 14420 
17.60 | 14404 | 14389 | 14373 | 14358 | 14342 | 14327 | 14312 | 14296 | 14281 14266 
17.70 | 14250 | 14235 | 14219 | 14204 | 14189 | 14173 | 14158 | 14143 | 14128 | 14112 
17.80 | 14097 | 14082 | 14067 | 14051 | 14036 | 14021 | 14006 | 13990 | 13975 | 13960 
17.99 | 13945 | 13930 | 13914 | 13899 | 13884 | 13869 | 13854 | 13839 | 13824 | 13808 


18.00 | 13793 | 13778 | 13763 | 13748 | 13733 | 13718 | 13703 | 13688 | 13673 | 13658 
18.10 | 13643 | 13628 | 13613 | 13598 | 13583 | 13568 | 13553 | 13538 | 13523 | 13508 
18.20 | 12493 | 13478 | 13463 | 13448 | 13433 | 13418 | 13404 | 13389 | 13374 | 13359 
18.30 | 13344 | 13329 | 13314 | 13300 | 13285 | 13270 | 13255 | 13240 | 13226 | 13211 
18.40 | 13196 | 13181 | 13166 | 13152 | 13137 | 13122 | 13107 | 13093 | 13078 | 13063 


18.50 | 13049 | 13034 | 13019 | 13005 | 12990 | 12975 | 12961 | 12946 | 12931 | 12917 
18.60 | 12902 | 12888 | 12873 | 12858 | 12844 | 12829 | 12815 | 12800 | 12785 | 12771 
18.70 | 12756 | 12742 | 12727 | 12713 | 12698 | 12684 | 12669 | 12655 | 12640 | 12626 
18.80 T2611 | 12597 | 12583 | 12568 | 12554 | 12539 | 12525 | 12510 | 12496 | 12482 
18.90 | 12467 | 12453 | 12438 | 12424 | 12410 | 12395 | 12381 | 12367 | 12352 | 12338 |K 
19.00 | 12324 | 12310 | 12295 | 12281 | 12267 | 12252 | 12238 | 12224 | 12210 | 12195 
19.10 | 12181 | 12167 | 12153 | 12138 | 12124 | 12110 | 12096 | 12082 | 12068 | 12053 
19.20 | 12039 | 12025 | 12011 | 11997 | 11983 | 11969 | 11954 | 11940 | 11926 | II9Q12 
19.30 | 11898 | 11884 | 11870 | 11856 | 11842 | 11828 | 11814 | 11800 | 11786 | 11772 
19.40 | 11758 | 11744 | 11730 | 11716 | 11702 | 11688 | 11674 | 11660 | 11646 | 11632 


19.50 | 11618 | 11604 | 11590 | 11576 | 11562 | 11548 | 11534 | 11520 | 11507 | 11493 
19.60 | II479 | 11465 | 11451 | 11437 | 11423 | 11410 | 11396 | 11382 | 11368 | 11354 
I9.70 | 11340 | 11327 | 11313 | 11299 | 11285 | 11272 | 11258 | 11244 | 11230 | 11217 
19.80 11203 | 11189 | I1175 | 11162 | 11148 } 11134 | 11121 | 11107 | 11093 | 11080 
19.90 | I1066 | 11052 | 11039 | 11025 | IIOII | 10998 | 10984 | 10970 | 10957 | 10943 


20.00 | 10930 | 10916 | 10903 | 10889 | 10875 | 10862 | 10848 | 10835 | 1082 | 10808 
20.10 | 10794 | 10781 | 10767 | 10754 | 10740 | 10727 | 10713 | 10700 | 10686 | 10673 
20.20 | 10659 | 10646 | 10632 | I0619 | 10605 | 10592 | 10579 | 10565 | 10552 | 10538 
20.30 | 10525 | 10512 | 10498 | 10485 | 10472 | 10458 | 10445 | 10431 | 10418 | 10405 
20.40 | 10391 | 10378 | 10365 | 10352 | 10338 | 10325 | 10312 | 10298 | 10285 | 10272 


20.50 | 10259 | 10245 | 10232 | 10219 | 10206 | 1o1g2 | 10179 | 10166 | 10153 | 10139 
20.60 | 10126 | 10113 | Iot0o | 10087 | 10074 | 10060 | 10047 | 10034 | Io02I | 10008 
20.70 | 9995 | 9982] 9963] 9955 | 9942] 9929] 9916 | 9903] 9890 | 9877 
20.80 | 9864] 9851 | 9838 | 9825 | 9812] 9799| 9786] 9772 | 9759| 9746 
20.90 | 9733 | 9720] 9707| 9694 | 9681 | 9668] 9655 | 9642 | 9629 | 9617 


21.00 604 | 9591 | 9578 | 9565 | 9552] 9539] 9526} 9513 | 9500] 9487 
21.10 9474 9462 9449 | 9436} 9423] 9410| 9397 | 9384] 9372] 9359 
21.20 | 9346| 9333 | 9320] 9307] 9295 | 9282] 9269] 9256 | 9244] 9231 
21.30 9218 | 9205 | 9193 | 9180] 9167 | 9154] 9142] 9129] 9116 Wee 
21.40 | go91 | 9078} 9065} 9053 | 9040] 9027 | 9015 | 9002 | 8989 | 8977 

: 896 8951 | 8 8926 | 8913 | 8901 | 8888] 8876 | 8863] 8850 
es 8338 8825 Soe5 8800 | 8788] 8775 | 8762] 8750] 8737 | 8725 
21.70 8712 | 8700 | 8687] 8675 | 8662] 8650| 8637] 8625 | 8612 8600 
21.80 8587 | 8575 | 8562] 8550] 8538] 8525 | 8513 | 8500 | 8488 ee 
21.90 8463 | 8451 | 8438} 8426 | 8413 | 8401 | 8389) 8376 8364 352 


22.00 8339 | 8327 8314 | 8302 | 8290} 8277] 8265 | 8253 | 8240] 8228 
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TaBLe 51. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 


ENGLISH MEASURES. 


Values of 60368 [1 + 0.0010195 x 36] log 22 20. 


Barometric 
Pressure. 
B. 


Inches. 


22.00 
22.10 
22.20 
22.30 
22.40 


22.50 
22.60 
22.70 
22.80 
22.90 


23.00 
23.10 
23.20 
23.30 
23.40 


23.50 
23.60 
23.70 
23.80 
23.90 


24.00 
24.10 
24.20 
24.30 
24.40 


24.50 
24.60 
24.70 
24.80 
24.90 


25.00 
25.10 
25.20 
25.30 
25.40 


25.50 
25.60 
25.70 
25.80 
25.90 


26.00 
26.10 
26.20 
26.30 
26.40 


26.50 
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TABLE 51. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 
ENGLISH MEASURES. 


Values of 60368 [1 + 00010195 x 36] log 29-90. 


Barometric 
Pressure.| .00O Ol .02 .07 
Feet. Feet. Feet. 
3270 | 3260 3209 
3168 | 3158 3107 
3066 ; 3056 3005 
2965 | 2955 2904 
2864 | 2854 2803 
2763 | 2753 2703 
2662 2652 2602 
2562 | 2552 2502 
2463 | 2453 2403 
2363 | 2353 2304 
2264 | 2254 2205 
2166 | 2156 2107 
2067 | 2058 2009 
1970 | I960 IQII 
1872 | 1862 1814 
1775 | 1765 1717 
1678 1668 1620 
1581 1572 1524 
1485 1476 1428 
1389 | 1380 1332 
1294 | 1284 1237.01 227" ||) 12718: 
1199 1189 I142 1132 II23 
IIO4 {| 1094 1047 | 1038 | 1028 
1909 | I000 O59 943 934 
915 906 859 849 840 
821 | 812 765 | 756} 746 
728 718 672 663 653 
635 | 625 579 | 570 | 560 
542 532 486 477 468 
449 | 440 394 | 384 | 375 
302 292 283 
one oe 210 201 192 
173 164 118 109 I0O 
en 82 E73 87) IB | 
— g|-— 18 — 64 |-— 73 |— 82 
—I00 |—I —154 | —163 |} —172 
—1I90 |— ae — 244 |— 253 | — 262 
— 280 |— 289 = 3340 = 343 |. 352 
— 370 | —379 —424 |—433 | —442 
— 460 |—469 = 513) | — 522) |. — 538 
= — 58 — 602 |—611 | —620 
~ Hs Be — 691 |—700 |— 709 
ke egy Ke = 7BO: = 788.797, 
—815 | —824 — 868 | —877 | — 885 
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TABLE 52. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 
ENGLISH MEASURES, 
Term for Temperature: 0.002039 (9—50°) Z. 


above 50° F.} 146 values are to vet oe 


Hor temperatures { petow 50° F. subtracted. 


Mean APPROXIMATE DIFFERENCE OF HEIGHT OBTAINED FROM TABLE 20. 
Temperature. 


i | | a | | a | a | | | || | 


F. |Feet.| Feet.| Feet. | Feet. | Feet.| Feet. 5 4 . ° t.| Feet. | Feet. 
51° fo) 
52 
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OOOO © ONNNADA AUNUNAPH PWW HH NHHHO 


OOD DOW OH MDHOOIYI YIYNAHA ADA AUbAR ABRWWH WHWNNDND NNHHH HHOO 


DANDADAARAUMUNninnrinnhPH HPHHPHAHR POWWHW WHWHWWH NHNNNNND NNHAHH HHHRH OOOO 
COMMDWOOMI NNN ANDADADA Ann ANPP APRAWH WWWWH NNNNN HHHHH HOO 


Ww YNYHKYNDN DPNYNNND NNNAHH HHH HAH HHHHRR HHHHH HHHHHR HHOOO OCOOOO OOO 
HRAPAHRRPAR PRWOWW WWWWW WWWWN NNNHNND NNNNND NHHHH HHHHH HHHOO OOOO 


Orn WHO AN COO 


SMITHSONIAN TABLES. 


TABLE 52. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 
ENGLISH MEASURES. 
Term for Temperature: 0.002039 (@— 50°) Z. 


added. 
subtracted. 


above 50° F. 
below 50° F. 


For temperatures the values are to be{ 


Mean APPROXIMATE DIFFERENCE OF HEIGHT OBTAINED FROM TABLE 20. 
Temperature. 


-—— 


i | a a | | | 


TABLE 5S. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 


ENGLISH MEASURES. 


Correction for Gravity and Weight of Mercury: z(0.002640 cos 2 6 — 0.000007 cos? 2 + 0.00244). 


APPROXIMATE DIFFERENCE OF HEIGHT OBTAINED FROM TABLES 51-52. 


Latitude. 


1000 2000 4000 


Feet. 3 A : Feet. 
-+ 10 +20 
ro 20 
Io 20 

Io 

IO 
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TABLE 53. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 


ENGLISH MEASURES. 


Correction for Gravity and Weight of Mercury : z (0.002640 cos 2 6 — 0.000007 cos? 2 + 0.00244). 


Latitude. APPROXIMATE DIFFERENCE OF HEIGHT OBTAINED FROM TABLES 51°52. 


¢ 


6000 | 7000 | 8000 | 9000 | 10000 12000 | 13000 | 14000 20000 


Feet. ‘ Feet. Feet. fi 5 Feet. Feet. Feet. 5 Feet. 
+41 |+46 +61 |+66 {+71 +101 
40 46 ‘ 61 66 71 IOI 
40 yi IOI 

) IO0O 


HNwWbND w CO” 


OOH HN 
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TABLE 54, 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 


ENGLISH MEASURES. 


Correction for an Average Degree of Humidity. 


APPROXIMATE DIFFERENCE OF HEIGHT OBTAINED FROM TABLES 51°52 


Mean 
Temper- 
ature. | 590 | 1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000 | 8000 | 9000 | [0000/20000 
f. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. | Feet. 
1| —20° fe) fe) fe) fo) fe) fo) o |+I1 aE +1 +1 +2 
— 16 fe) fo) fo) +1 +1 +1 +1 I 2 2 2 4 
—12 fo) Ol seiae I I 2 2 2 3 6 
= $3 fe) fo) I I 2 2 3 3 4 4 4 9 
— 6 fe) fe) I I 2 2 3 2 4 4 5 Io 
— 4 o | +1 I 2 2 3 3 4 4 5 6 ct 
— 2 fo) I I 2 73 3 4 4 5 6 6 12 
Ho. Ol © I I 2 3 3 4 5 5 6 7 14 
i+ 2 fo) I I 2 3 4 4 5 6 7 i 15 
4 fe) I 2 2 3 4 5 6 7 7 8 16 
6 fo) I Z 3 4 4 5 6 7 8 9 18 
8 fo) I 2 3 4 5 6 7 8 9 10 19 
10} +1 I 2 3 4 5 6 7 8 9 10 21 
12 il I 2 3 4 6 7 8 9 IO II 22 
14 I I 2 4 5 6 af 8 9 II 12 24 
16 a I 3 4 5 6 8 9 10 II 13 25 
18 I =: 3 4 5 7 8 9 II I2 i 27 
20 I I 3 4 6 dh S) Io II 3 14 29 
22 I 2 3 5 6 8 9 II 12 14 15 31 
24 I 2 3 5 5 8 10 II 1 15 16 ee 
26 I 2 3 5 7. 9 age) 12 14 16 17 35 
28 I 2 4 6 7 9 II 13 15 17 19 37 
30 2 4 6 8 10 12 14 16 18 20 AI 
32 2 4 7 9 It 13 16 18 20 22 44 
34 2 5 Hy IO 12 15 17 19 22 24 49 
36 3 5 8 II 13 16 19 21 24 27 53 
38 3 6 9 12 15 18 21 23 26 29 59 
40 3 6 10 if) 16 19 23 26 29 32 64 
42 4 7 II 14 18 ai 25 28 32 35 71 
44 4 8 12 15 19 23 27 31 35 39 a7 
46 4 8 13 17 21 25 29 34 38 42 84 
48 5 9 14 18 23 27 32 37 41 46 92 
50 5 pie) 15 20 25 30 S fe) fe) 
52 3 | m | 6 | 2x | a7 | 3a | 37 | 43 | a8 | 8 | ror 
54 6 II 17 | 23. | 29. fa aa 46-453 57 | 114 
5° : 12 13 | 24 |' 30 | 37 |_43 1 49] 55 61 | 122 
5 13 TQ. | 26 3} 2320 ah) Or as 52 58 65 | 130 
7 
7 
8 
8 
8 
9 
9 


OV 
N 
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TABLE 55. 


DETERMINATION OF HEIGHTS BY THE BAROMETER. 
ENGLISH MEASURES. 


Correction for the Variation of Gravity with Altitude: 


Z(Z+2h5) 
R 


Approx- 
imate 
difference 
of 
height. 
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HEIGHT OF LOWER STATION IN FEET (f,). 


1000 | 2000 | 3000 


Feet. || Reet. |) Feet: 


18) 
18} 


4000 | 5000 


_ 143 


6000 


7000 | 8000 | 9000 


Feet. | Feet. | Feet. 


ie) 


5 
5 
6 
6 
7 


TABLE 56. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 


METRIC MEASURES. 


Values of 18400 log 769. 


Barometric 

Pressure. 0 ! 2 3 4 5 4 i . 

mm m, a m. m m. m. m m. m m 
300 | 7428 | 74or | 7375 | 7348 | 7322 | 7296 | 7270 | 7244 | 7218 
310 7166 | 7140 | 7115 | 7089 | 7064 | 7038 | 7013 | 6987 | 6962 
320 6912 | 6887 | 6862.| 6838 | 6813 | 6789 | 6764 | 6740 | 6715 
330 6666 | 6642 | 6618 | 6594 | 6570 | 6546 | 6522 | 6498 | 6475 
340 6428 | 6405 | 6381 | 6358 | 6334 | 6311 6288 | 6265 | 6242 
350 6196 | 6173 | 6151 | 6128 | 6106 | 6083 | 6061 | 6038 | 6016 
360 | 5971 | 5949 | 5927 | 5905 | 5883 | 5861 | 5839 | 5817 | 5795 
370 | 5752 | 5730 | 5709 | 5687 | 5666 | 5644 | 5623 | 5602 | 5581 
380 | 5539 | 5518 | 5497 | 5476 | 5455 | 5434 | 5414 | 5393 | 5373 
390 5332 | 5311 | 5291 | 5270 | 5250 | 5229 | 5209 | 5189 | 5169 
400 | 5129 | 5109 | 5089 | 5069 | 5049 | 5029 | 50I0 | 4990 | 4971 
410 4932 | 4912 | 4893 | 4873 | 4854 | 4834 | 4815 | -4796 | 4777 
420 4739 | 4720 | 4701 | 4682 | 4663 | 4644 | 4625 | 4606 | 4588 
430 4551 | 4532 | 4514 | 4495 | 4477 |. 4458 | 4440 | 4422 | 4404 
440 4368 | 4350 | 4332 | 4314 | 4296 | 4278 | 4260 | 4242 | 4224 
450 4188 | 4170 | 4152 | 4134 | 4117 | 4099 | 4082 | 4064 | 4047 
460 4012 | 3994 | 3977 | 3959 | 3942 | 3925 | 3908 | 3891 | 3874 
470 3840 | 3823 | 3806 | 3789 | 3772 | 3755 | 3738 | 3721 | 3705 
480 | 3672 | 3655 | 3639 | 3622 | 3606 | 3589 | 3573 | 3556 | 3540 
490 | 3507 | 3490 | 3474 | 3458 | 3442 | 3426 | 3410 | 3394 | 3378 
500. | 3346 | 3330 | 3314 | 3298 | 3282 | 3266 | 3250 | 3235 | 3219 
510 3180 |) 2172 | 3557 || 3140 1 3126 | arto || soon) 307581 oocd: 
520 3033 |. 3017 | 3002 2986 | 2971 2955 2940 | 2925 2910 
530 2880 | 2865 2850 | 2835 2820 2805 2790 | 2775 2760 
540 2730 | 2716 | -2700 |) 2687 |) 2672)" 2657 20430 zo2omeors 
550 2584 | 2570 | 2555 | 2541 | 2526 | 2512 | 2497 | 2483 | 2468 
560 2440 | 2426 | 2411 2397 | 2383 2369 | 2355 2341 2327 
570 2299 || 2285. | 92077 | 2257 9] (2043 | 2220) SooTS 20 TmeeioS 
580 2160) 21465 | eo1se 211g | 2105 2092 2078 2064 | 2051 
590 2023 | 2010 | 1996 | 1983 | 1969 1956 | 1942 1929 1915 
poe 1889 | 1875 | 1862 | 1848 | 1835 1822 | 1809 | 1796 | 1783 
1757 1744 73 1718 1705 1692 1679 1666 1653 
620 1627 1614 1601 1588 1576 1563 1550 1537 1525 
630 1499 | 1486 | 1474 | 1461 | 1448 | 1436 | 1423 | 1411 | 1398 
640 13730-1300) || 91348) || 1836.1 13230 east Taleo Selene oom| Nero 7 
650 T2499 12365) r22Aq|) 1202 0 ete aibheye | aa 116 II51 
660 UNA || sucess || simon |i aioli ore 1067 ioe oe ae 
ere 1007 | 995| 983 | 971 | 96a | 948 | 936 | 924 | 913 
ee 889 877 866 854 842 831 819 807 796 
Je) 772] 75 | 749 |. 738 | “¥26 | (715)] 703 | :6921] "G86 
700 657 646 635 623 612 601 8 8 6 
710 544.) °533.1 - 521 | 510} 4o9 | 487 476 65 154 
720 432 | 421 410 | 399 | 388 377 366 355 344 
730 322 titi 300 289 278 267 256 245 234 
740 213 202 192 181 170 160 149 138 128 
ce +106 |+ 95 |+ 85 |+ 74 |+ 64 |+ 53 |+ 43 |+ 32 |+ 22 
ree O|— 10 |= 21 |— 31./— 42 |— 52 |— 63 |— 73 |— 83 
779 |—104 |—115 |—125 |—136 |—146 |—156 | —166 | —177 | — 187 
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TABLE 57, 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 


DYNAMIC MEASURES. 
1013.3 
B 


Values of 18400 log 


Baro- 
metric 
Pressure 


mb, 
ie) 
Io 
20 
30 
40 


50 
60 
70 
80 
rere) 


100 
IIo 
120 
130 
I40 


150 
160 
170 
180 
I90 


200 
210 
220 
230 
240 


250 
260 
270 
280 
290 


300 
310 
320 
339 
340 


350 
360 
37° 
380 
39° 


TABLE 57. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 


DYNAMIC MEASURES. 


Values of 18400 log a 


Barometric 
Pressure 


mb, 
500 
510 
520 
530 
540 
550 
560 
579 
580 
599 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
73° 
740° 
750 
760 
77° 
780 
79° 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
gio 
920 
9390 
940 
950 
g60 
979 
980 
999 
{000 
IOIO 
1020 
1030 
IO40 
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TABLE 58. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 


METRIC MEASURES. 
Temperature correction factor, a = .00367 0. 


Multiply approximate altitudes, determined from table 56 or 57. by values of a corresponding to 
mean temperature, 9, of air column. Add, if @ is above o° C; subtract, if below o° C. 


nh ail 
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TABLE 59. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 


METRIC MEASURES. 
Term for Temperature: 0.00367 @ X Z. 


‘ ; 
For temperatures { P2D\ 5 c } the values are to ge) eres 


below o° 


Approx-| 
imate 
differ- 

ence of 

height. 


MEAN TEMPERATURE OF AIR COLUMN IN CENTIGRADE DEGREES (6). 


To 
nN 
° 
iss) 
° 


| | | | | ef | | | TT 


m m. ™m m m m m m mm. m m m m 
fa) I iF I 2 2 B B 3 4 7 II 15 
I I 2 3 4 4 5 6 7 7 15 22 29 
I 2 3 4 6 7 8 9 be) II 22 22 44 
Eh 3 1 cStp COT, 7 te Ot TO fh al2>) O5ge |e 15 26 gi saree 
2 4 6 
2 4 a 
3 5 8 
SH SOG. 

3 7 | Io 
a 7 
4 8 
4 9 
5 e) 
5 fe) 
6 

6 

6 

7 

7 


Oo CMoOMmnN 
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TABLE 60. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 
METRIC MEASURES. 
Correction for Humidity: Values of 10000 f. 


é €;, +o 
— Os 7O—— O38 75 : 
B 37 } 37 Baa Bs 


B+B, 
MEAN BAROMETRIC PRESSURE IN MILLIMETERS ECR < 


540 | 560 | 580 | 600 740 | 760 || 


2 
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TABLE 60. 


DETERMINATION OF HEIGHTS BY THE BAROMETER. 
METRIC MEASURES. 
Correction for Humidity: 10000.3 X Z. 


Top argument: Values of 10000 3 obtained from page 


Side argument: 


Approximate difference of height (z). 


Approximate 
Difference 
of Height. 


8 
oO 
8 
5 
8 


0 COUMwW Oo 


3 

4. 
4. 
4. 
4. 
5) 
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Be 
Be 
6. 
6. 
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Wi 
rhe 
Wf 
CB 
8. 
8. 
8. 
8. 
9. 
9. 
9. 
9. 
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PAT IONS en 


90.0 | 105.0 | 120 0 | 135.0 


E 90.0 
87.5 | 100.0 | 112.5 


105.0 | 122.5 | 140.0] 157.5 
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TABLE G1. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 


METRIC MEASURES. 


e 
Correction for Humidity: Values of 3 Ge ) 
0.00367 


Top argument: Values of e. 
Side argument: Values of 6, Auxiliary to Table 58. 


VAPOR PRESSURE mm. 
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TABLE 61. 
DETERMINATION OF HEICHTS BY THE BAROMETER. 


DYNAMIC MEASURES. 
ine x 0.3785 ) 
Correction for Humidity: Values of 3 Ee 


Top argument: Values of e. 
Side argument: Values of b. Auxiliary to Table 58. 


VAPOR PRESSURE mb. 


Pres- - 
ame 10.5 (8 | 2 | Sele4el 5 i 6 io? 18 1.91140 201 a0meaa 
mb. (chan agora (meter | xe. | Gch an | Clome |e Sion Ute licten Si hecton | Dito. lieCis, | See |) Sa. 
1080 20 | (0:0: ||| (0,1. | FOit O52, I"O12) org, | Olan | O.4a je O.4 0 40.5 a) Om lena eeaC 
1060 -O 40) a au 2 7) 3 583 4 4 65 EO ES) ee 
1040 Re} Ke) i 5 2 2 23 a8 4 4 2S) D0) | rss lieete 
1020 .0 at si 5p. P 3 33 4 4 45 “5 he L-Oal CaS ales 
1000 Ko) an Al! 2 a2, 4 2 4 4 5 5) | TOC} F.5. meee 
980 .0 ais Ai 52 2 & 2 4 4 5 <5 | IsE il °3,6 one 
960 42) ae at A) we na ra 4 4 aS oS i Leet Ocean 
940 .O Aut Als 22 =2 fe aS 4 4 a3 51], ise) G0) Aes 
920 re) ae a # 2 3 3 4 4 5 00 |) (T.E | ey eee 
goo .0 aE oT ne & 3 23 4 os a S039), 3.0 eoes 
880 Ko) sil A e2 #) 3 4 4 IS AS; AOR RON rics. || ox 
860 0 An oft 2 ED 33 4 4 ay 4S <0) || 5.2" 1 Sa Ou eeoem 
840 Ke) a ah 42 a2 S 4 4 5 6 00) 1.2) eres 
820 Ke) Be aE 32 3S 3 4 4 5 6 2078 a gaal Ea) 
800 .0 ai Agi 2 2 ¥ 4 5 a5 6 2018] 253-1 eO 
780 Ro) Ait 3H 2 a 8 4 5 ae 6 fe) ib vell seve) 
760 } .o ci ii 2 eS a3 4 aS os 6 Ei aie! 
740 | .O a ae 2 3 3 4 5 6 6 a7 a. aed 
720 Re) sj 3h 2 4 4 4 5 6 6 Sa aD Al 
700 Ke) sit a 2 ce 4 4 35 6 aH) oe shes 
680 Re) ait D 2 3 4 5 a 6 ay 8 
660 0 a <2 2 FG} 4 35 5 6 7 8 
640 Re) su a2 a2 3 4 5 6 6 4] 8 
620 Ke) Ai 2 2 3 4 a5 -6 <7 a 
600 .0 ai oe 33 <8 4 +5 6 27) 8 
580 .0 nL e @ 4 4 a5 6 Ai 8 
560 Ke) a .2 a3 4 5 6 -6 7 
540 Ke) el 2 53 4 5 26) i wey 8 
520 Ke) ot 2 3 4 5 6 7 8 
500 ae eT a2 .3 4 45 6 Bf 
480 é VAPOR PRESSURE 
am v i 524 8g} 4 aS 6.4) 28 mb. 
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TABLE 62. 
DETERMINATION OF HEIGHTS BY THE BAROMETER, 


METRIC MEASURES. 


Correction for Gravity and Weight of Mercury : z (0.002640 cos 26 — 0.000007 cos? 2 + 0.00244). 
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TABLE 63. 


DETERMINATION OF HEIGHTS BY THE BAROMETER. 


METRIC MEASURES. 


Correction for the variation of gravity with altitude: 


Z(Z+2h,) 
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0.1 


INCH 


TABLE 64. 
DIFFERENCE OF HEIGHT CORRESPONDING TO A CHANGE OF 


IN THE BAROMETER. 
ENGLISH MEASURES. 


MEAN TEMPERATURE OF THE AIR IN FAHRENHEIT DEGREES. 


metric 

Pres- 
sure.}| 30° 35° 
Inches} Feet. | Feet. 
22.0 | 119.2 | 120.5 
22 || T¥852)) T19)4 
cA PTX. |) TS.3 
-O P TT6 oT PTL7=3 
.8 | 115.0 | 116.3 
23.0 | 114.0 | 115.3 
BO 1 TLS d| TiA.3 
sed trie Oh i ee 
BO) MPELIE | E253 
-8 | 110.2 | 111.4 
24.0 | 109.3 | II0.5 
-2 | 108.4 | 109.5 
-4 | 107.5 | 108.6 
-6 | 106.6 | 107.8 
«8 | 105.8 | 106.9 
25.0 | 104.9 | 106.0 
.2 | 104.1 | 105.2 
-4 | 103.3 | 104.4 
-6 | 102.5 | 103.6 
.8 | 101.7 | 102.8 
26.0 | 100.9 | 102.0 
.2.] 100.1 | IO1.2 
4] 99-4 | 100.4 
-6] 98.6| 99.7 
8] 97.9] 98.9 
27.0} 97.1] 98.2 
<2] 96.4) 97-5 
4] 95-7} 96.8 
6] 95.0} 96.1 
8] 94.3 | 95-4 
28.0] 93-7| 94-7 
.2 | 93.0] 94.0 
4] 92-4) 93-4 
26 | 91-7 | (92:7 
8] 91.1] 92.1 
29.0] 90.4] 91.4 
' 2] 89.8} 90.8 
c4) | 89:2)|) 90:2 
.6 | 88.6| 89.6 
.8 | 88.0] 89.0 
30.0] 87.4) $8.4 
.2| 86.8) 87.8 
4] 86.3] 87.2 
.6| 85.7| 86.7 
85.2| 86.1 


z 
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40° 


Feet. 


121.8 
T2007 
119.6 
118.6 
T17.5 


116.5 
115.5 
T14.5 
113.5 
112.6 


Ley 
110.7 
109.8 
108.9 
108.1 


107.2 
106.3 
105.5 
104.7 
103.9 


103.1 
102.3 


50° 


Feet. 


124.4 
¥23.3 
122-2 
Toner 
120.1 


119.0 
I18.0 
tr 7-0 
I16.0 
115.1 


II4.1 
113.1 
II2.2 
EIS 
IIO0.4 


109.5 
108.7 
107.8 
107.0 
106.1 


105.3 
104.5 
103.7 
102.9 
102.2 


IOI.4 
100.7 
99.9 
99.2 
98.5 


97-8 
97-1 
96.4 
95-7 
95-1 


94.4 
93-8 
93.1 
92.5 
91.9 


91.3 
99.7 
90.1 
89.5 
88.9 


60° 


Feet. 


TOE 1 
126.0 
124.9 
123.8 
AG 


I21.6 
120.6 
119.5 
118.5 
LE 725 


I16.5 
115.6 
114.6 
EST, 
112.8 


II1.9 
TIL.) 
110.1 
109.3 
108.4 


107.6 
106.8 
106.0 
105.2 
104.4 


103.6 | 


102.8 
102.1 
101.3 
100.6 


99-9 
99.2 
98.5 
97.8 
97.1 


96.5 
95.8 
95-1 
94-5 
93-9 


93-2 
92.6 


92.0 
91.4 
90.8 


65° 


Feet. 


128.5 
123723 
126.2 
125.1 
124.0 


122.9 
121.8 
120.8 
119.8 
118.8 


117.8 
116.8 
115.9 


114.0 


me 
I12.2 
LENS, 
110.4 
109.6 


108.7 
107.9 
107.1 
106.3 
105.5 


104.7 
103.9 
103.2 
102.4 
101.7 


IOI.O 
100.2 
99-5 
93.8 
98.2 


97-5 
96.8 
96.1 
95:5 
94-9 


94.2 
93-6 
93.0 
92.4 
91.8 


114.9 


7A 


Feet. 


T3272 
130.0 
128.8 
127.7 
126.6 


125.5 
124.4 
1 
129%) 
Temes 


120.2 
119.2 
118.3 
117.3 
116.4 


115.4 
114.5 
Ti3.0 
112.7 
III.9 


III.O 
II0.1 
109.3 
108.5 
107.7 


106.9 
106.1 
105.3 
104.6 
103.8 


103.1 
102.3 
101.6 
100.9 
100, 2 


99-5 
98.8 
98.2 
97-5 
96.8 


96.2 
95.6 
94.9 
94-3 
93-7 


al 


85° 


Feet. 


133-9 
132.7 
131.5 
130.3 
129.2 


128.1 
127.0 
125.9 
124.8 
123.8 |i 


T2207 
120.7 
120.7 
119.7 
118.8 


117.8 
116.9 jf 
116.0 
TES ab 
114.2 


1S 
1 
HULA) 
110.7 


109.9 


109.1 
108.3 
107.5 
106.7 
105.9 


105.2 
104.4 
103.7 
103.0 
102.3 


IOI. 
100.9 
100.2 
99-5 
98.8 


98.2 
97-5 
96.9 
96.2 
95.6 


TABLE 65. 


DIFFERENCE OF HEIGHT CORRESPONDING TO A CHANGE OF 
IN THE BAROMETER. 


1 MILLIMETER 


METRIC MEASURES. 


Barometric 
Pressure. 


MEAN TEMPERATURE OF THE AIR IN CENTIGRADE DEGREES. 


0° 


Meters. 


10.57 
TOW 0 
10.85 
11.00 
TS 
IGUAGHE 
I1.47 
11.63 
11.80 
11.98 
12.16 
12.35 
12.55 
12.75 
12.96 
T3507, 
13.39 
13.62 
13.85 
14.09 
14.34 
Barometric 
Pressure. 18° 20° 
mm. Meters. | Meters. 
760 eed | lade kie 
750 I1.47 | 11.56 
740 dels OS elie 72 
730 11.79 | 11.88 
720 II.95 | 12.04 
710 T2502) 12.28 
700 T2290) L239 
690 2A 2 5 i7, 
680 12.66 | 12.75 
670 12.85 | 12.94 
660 13.04) |/e0s.4 
650 reper, |p aieseyl 
640 | 13.45 | 13-55 
630 13.66 | 13.76 
620 13.88 | 13.98 
610 TART 14.20 
600 14.35 | 14.45 
599 14.59 | 14.70 
580 14.84 | 14.95 
570 £5.10) || 15.2% 
560 15.37 | 15.48 


2° 


Meters. 


10.65 


10.79 


10.93 
II.08 


II.24 
II.40 


11.56 
Toler 
11.89 
12.07 
12.26 


12.45 
12.64 
12.84 
13.05 
T3e27) 


13-49 
13.72 
13.96 
14.20 
14.45 


22° 


Meters. Meters. 


11.49 


11.64 
11.80 
11.96 
12.13 
12.30 


12.48 
12.66 
12.85 
13.04 
Tigh YA 


13.44 


13.65 
13.87 
14.09 
14.32 


14.56 
14.81 
15.07 
15.33 
15.60 


4° 


Meters. 


10.73 


10.87 
TiO2 
Tel 7, 
ii a 
11.48 


11.65 


11.82 


11.99 
T2007 


£2535 


12.54 
12.74 
12.94 
Tigas 
13.37 


13-59 
13.82 
I4.06 
14.31 
14.57 


MEAN TEMPERATURE OF THE 


24° 


Meters. 


11.58 


2 ype) 
11.89 
12.05 
2722 


12.39 


12.57 
12.75 
12.94 
13.14 
13.34 


13.54 
13.75 
13.97 
14.20 
14.43 


14.67 
14.92 
15.17 
15.44 
15.72 


8° 


10.89 


II.04 
II.19 
11.35 
II.51 
11.67 


11.83 
12.00 
12.18 
12.36 
12.55 


12.74 
12.94 
13.15 
13.36 
13.58 


13.80 
14.03 
14.28 
14.53 
14.79 


28° 
Meters. 


11.75 


II.9I 
12.07 
12.23 
12.40 
12.58 


12.76 
12.94 
13.13 
13-33 


13-53 


13.74 
13.96 
14.18 
14.41 
14.64 


14.89 
15.14 
15.40 
15.67 
15-95 


Meters. 


10.98 


Ties 
11.28 
11.43 


11.59 
11.75 


11.92 
12.09 
12.27 
12.46 
12.65 


12.84 
13.04 
13.25 
13.46 
13.68 


13.91 
14.15 
14.39 
14.64 
14.90 


30° 


11.84 


12.00 
12.16 
12.32 
12.49 
12.67 


12.85 
13.04 
13.23 
13.43 
13.63 


13.84 
14,06 
14.28 
14.51 
14.75 


15.00 
15.25 
15.52 
15-79 
16.07 


| Meters. 


127 


Meters. 


I1.06 


Lou 
11.36 
Ti ety 
11.68 
11.85 


12.02 
12.19 
125377 
12.55 
12.74 


12.94 
13.14 
13-35 
13.57 
13-79 


14.02 
14.26 
I4.51 
14.76 
15.02 


32° 


Meters. 


II.92 


12.08 
12.24 
12.41 
12.58 
12.76 


12.94 
13.13 
Tego 
13.52 
13-73 


13.94 
14.15 
14.38 
14.62 
14.86 


15.11 
15.36 
15.63 
15.91 
16.19 


14° 


II.15 


11.30 


II.45 
II.61 


177 
II.94 


12.02 
12.28 
12.46 
12.65 
12.84 


13.04 
13.24 
13-45 
13.67 
13.89 


14.13 
14.37 
14.62 
14.88 
15.14 


| Meters. 


16° 


| Meters. 


11.23 


1138 
TI.54 
11.70 
11.86 
12.03 


12.20 
12.38 
12.56 
12.75 
12.94 


13.14 
13-35 
13.56 
13.78 
14.01 


14.24 
14.48 


14.99 
15.25 


AIR IN CENTIGRADE DEGREES. 


36° 


12.10 


12.26 
12.42 
12.59 
T2077; 
12.95 


Reale 
13.32 
13.52 
Eo. 72 
13.93 


T4.15 
14.37 
14.60 
14.83 
15.07 


15-59 


16.14 
16.42 


Meters. 


D532 
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14.73 | 


15.86 |} 


Ee 


TABLE 66. 
DETERMINATION OF HEIGHTS BY THE BAROMETER. 


Formula of Babinet. 


RR 


fe Oa 


C (in feet) = 52494 [: +o] —English Measures. 


C (in metres) = 16000 [: 20] —Metric Measures. 


In which Z— Difference of height of two stations in feet or metres. 
&,, & =Barometric readings at the lower and upper stations respectively, 
corrected for all sources of instrumental error. 
z,, = Air temperatures at the lower and upper stations respectively. 


Values of C. 
ENGLISH MEASURES. METRIG MEASURES, 


% (t. +t). 74 (to + t). 


. 


Feet. Metres. 


4.18639 15360 
. 19000 15488 
-19357 15616 


«19712 15744 
.20063 15872 


49928 
50511 
§1094 
51677 
52261 
4.20412 16000 
.20758 16128 
. 21101 16256 
.21442 16384 
.21780 16512 


52844 
53428 
54011 
54595 
55178 


4.22115 16640 
.22448 16768 
.22778 16896 
.23106 17024 
-23431 17152 


55761 
56344 
56927 
57511 
58094 


4.23754 17280 
«24075 17408 
+24393 17536 
.24709 17664. 
.25022 17792 

58677 

59260 

59844 

60427 


4.25334 17920 
-256043 18048 
-25950 18176 
-26255 18304 
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TABLE 67. : 
BAROMETRIC PRESSURES CORRESPONDING TO THE TEMPERATURE 


OF THE BOILING POINT OF WATER. 
ENGLISH MEASURES. 


Tempera- 
fea te .O 1 rc} 4 5 .6 of 


F. Inches. | Inches, Inches, | Inches. | Inches. | Inches, | Inches. | Inches, 
1855 927.075) |) 27-1 v2 17.187 | £7,224 | £7-202)) 17-3001 17-337 4) 176375 
186 17.450 | 17.488 17.504 | 17.602 ] 17.641 | 17.679 | 17.717 | 17.756 
187 17.832 | 17.871 17.948 | 17.987 | 18.026 | 18.065 | 18.104 | 18.143 
188 18.221 | 18.261 18.340 | 18.379 | 18.419 | 18.458 | 18.498 | 18.538 
189 | 18.618 | 18.658 18.738 | 18.778 | 18.818 | 18.859 | 18.899 | 18.940 


190 | 19.021 | 19.062 19.143 | 19.184 ] 19.225 | 19.266 | 19.308 | 19.349 
IgI 19.431 | 19.473 19.550 | 19.598 | 19.039 | 19.681 | 19.723 | 19.765 
192 19.849 | 19.892 19.976 | 20.019 | 20.061 | 20.104 | 20.146 | 20.189 
193 20.275 | 20.318 20.404 | 20.447 | 20.490 | 20.533 | 20.577 | 20.620 
I94 | 20.707 | 20.751 20.839 | 20.883 | 20.927 | 20.971 | 21.015 | 21.059 


195 } 21.148 | 21.192 21.282 | 21.326 | 21.371 | 21.416 | 21.461 | 21.506 
196 21.597 | 21.642 21.733 | 21.778 | 21.824 | 21.870 | 21.915 | 21.961 
197 22.053 | 22.099 22-102) (22.2290 4i22, 2540) 222335 | 22.377 22 424. 
198 22.5078) 22504. 22.658 | 22.700 | 22.753 | 22.800 | 22.847 | 22.895 
199 22.990 | 23.038 23.133, | 23-190 23.220) || 232277 ||| 232325 923-374 
200 23.470 | 23.519 23.616 | 23.665 | 23.714 | 23.763 | 23.812 | 23.861 
201 | 23.959 | 24.009 24.108 | 24.157 | 24.207 | 24.257 | 24.307 | 24.357 
202 24.457 | 24.507 24.608 | 24.658 | 24.709 | 24.759 | 24.810 | 24.861 
203 24.963 | 25.014 25-516 | 25.108 | 25-250) 25-272 || 25-3224) 25.374 
204 25-478 | 25.530 25.634 | 25.686 | 25.738 | 25.791 | 25.843 | 25.806 
205 26.001 | 26.054 26.160 | 26.213 | 26.266 | 26.319 | 26.373 | 26.426 
206 | 26.534 | 26.587 26.695 | 26.749 | 26803 | 26.857 | 26.912 | 26.966 
207) 1127-075 1 272180. 27.239 | 27.204 | 27-340 | 27.404 | 27.460} 27.515 
208 | 27.626 | 27.681 27.793 | 27-848 | 27.904 | 27.960 | 28.016 | 28.073 
209 | 28.185 | 28.242 28.355 | 28.412 | 28.469 | 28.526 | 28.583 | 28.640 


210 28.754 | 28.812 28.927 | 28.985 | 29.042 | 290.100 | 29.158 | 29.216 
211 29.333 | 29.391 29.508 | 290.567 | 29.626 | 29.685 | 29.744 | 29.803 
212 | 29.921 | 29.981 30.100 | 30.159 | 30.219 | 30.279 | 30.339 | 30.300 
213 || 30.519 | 30.580 30.701 | 30.761 | 30.822 | 30.883 | 30.944 | 31.005 
214 | 31.127 | 31.1909 31.311 | 31.373 | 31-435 | 31-407 | 31-559 | 31.621 


TABLE 68. METRIC MEASURES. 


Tempera- 
ture, 

C. 
80° 
81 
82 
83 
84 
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HYGROMETRICAL TABLES. 


Pressure of aqueous vapor over ice — English measures . . . 
Pressure of aqueous vapor over water — English measures . 

Pressure of aqueous vapor over ice— Metric measures . . . 
Pressure of aqueous vapor over water — Metric measures . . 
Weight of a cubic foot of saturated vapor — English measures 


Weight of a cubic meter of saturated vapor — Metric measures 


TABLE 69 
TABLE 70 
TABLE 71 
TABLE 72 
TABLE 73 


TABLE 74 


TABLE 69. 


PRESSURE OF AQUEOUS VAPOR OVER ICE. 


ENGLISH MEASURES. 
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= ; ea) 

Tempera-| _Vapo Tempera-| Vapor Tempera-| _ Vapor Tempera- Vapor Tempera- Vapor 
as Pressure, tFe, Prevetre: ture, Pressure. ine, Precaae ets Pressure, 
Fr. | Inches. | F. | Inches. | F. | Inches. Inches. F. Inches. 
~60° | 0.00099 | —45° | 0.00275 J|—-30° | 0.00705 0.01690 | —7.5° | 0.02556 
59 . 00107 44 .00294 29 . 00749 ; . 01738 7.0 .02626 
58 .OO1I4 43 . 00313 28 . 00795 14.0 .01787 6.5 . 02698 
57 . 00123 42 . 00334 Psi . 00844 3.5 .01838 6.0 02771 
56 . 00131 41 . 00356 26 . 00896 I3.0 .o1890 Sets .02847 
—55 .oo14r j—40 .00379 1-25 00951 Jf -12.5 .01943 | —5.0 .02924 
54 .OOIS5I 30 . 00404 24 . 01008 I2.0 .01998 4.5 . 03003 
53 . OO16I 38 . 00431 23 . 01069 afi heel .02054 4.0° . 03084 
52 . 00173 37 .00458 22 .O1133 II.o -O2111 325 . 03168 
5r 00185 36 . 00488 2I .OI201 10.5 .02170 3.0 .03253 
—50 .co1g8 | -35 .00519 }—20 .01272 | -10.0 .02230 |} -2.5 . 03340 
49 .O02T1 34 .00552 19 .01347 9.5 .02292 220 . 03429 
48 .00226 33 .00588 18 .01426 9.0 .02356 I.5 .03520 
47 . 00241 32 .00625 17 .OI510 8.5 .02421 I.0 .036014 
46 .00258 31 . 00664 16 . 01598 8.0 . 02487 0.5 .03710 

a, .0 i 2 eS 4 5 .6 aa 8 9 
F. i Inches. | Inches. | Inches. | Inches. | Inches. Inches. | Inches. | Inches. | Inches. | Inches. 
O‘} 0. 038090. 03829 /0. 03849 |0. 03869 )/0. 03890 | 0. 039 10]0. 03930/0. 03951/0. 03071/0. 03992 
rf .o4013! .04034| .04055| .04076| .04097] .04118] .04140] .04161| .04183] .04204 
24 .04226) .04248] .04270] .04292| .04314 | .04337] .04359] .04382] .04404] .04427 
3} .04450] .04473] .04496] .04519| .04543] .04506] .04590| .04613| .04637] .0466% 
4] .04685] .04709] .04733| .04758} .04782] .04807| .04831| .04856] .04881/ .04906 
5 | .04931| .04956| .04982] .05007] .05033] .05058] .05084] .o51I0] .05136| .05162 
6] .05189| .05215]) .05242] .05269| .0529069 .05322] .05350] .05377| .05404| .05431 
7] -05459) .05487| .05514| .05542) .05570} .05508| .05627] .05655| .05684] .05712 
8} .05741| .05770| .05799] .05828) .05858] .05887] .05917| .05947] .05977| .06007 |f 
Q | .00037| .06067) .06098] .06128) .06159 } .06190) .06221| .06252| .06283| .06315 || 
10 | .06346| .06378) .06410} .06442| .06474] .06507| .06539| .06572| .06605| .06638 
IL} .06670| .06703) .06737| .06770| .06804] .06838) .06872| .06906) .o6940| .06975 
12] .07009| .07044] .07079|. .O7114| .07149 | .07184| .07220] .07256| .07292| .07328 
13 | .07363| .07399| .07436| .07472| .07509 | .07546| .07583] .07621| .07658} .07606 
14 | .07733| .07771| .07809| .07848) .07886] .07925| .07964| .08003| -.08042) .08082 
15] .o822z| .08161| .08201] .08241| .08281] .08321| .08362| .08402| .08 0848 
16 J .08525| .08566) .08608) .08650; .08692] .08734| .08777) .o8810) . o886e ie: 
17 | .08948| .o8991| .09035| .09079| .09123 } .09167) .o9211| .09255| .09300 . 00345 
18 | .09390) .09435| .09481| .09526| .09572] .09618| .09664] .09711| .09757) .og804 
19 | .09851| .09898! .09946) .09994| . 10042} . 10090] . 10138} . 10186) .10235| . 10284 
20 [ .10333| . 10383) .10432] .10482| . 10532 10582] .10633] . 1068 
: : é : 3| .10 . 1078 
21} .10836) . 10888) . 10940] . 10992] . 11044] .11096) .11149| .11202] . ee é a 
22] .11361) .11415| .11469] .11523] .11578] .11632) .11687| . 11742 . 11798] .11853 
23 | .I1909| .11965) .12022| .12078] .12135] .12192] .12250) .12307| .12365 - 12423 
24] .12481| .12540) .12598| .12657| .12717] .12776| .12836| .12896| .12956| .13017 
25 | .13077| .13138] .13200] .13261| .13323 13385] .1 
F , -13447| .13510| .1 . 13636 
26 | .13699| .13763| .13827] .13891] .13956]} .14021| .14086 EATS © ee: ie 
5 - 14348] .14415| .14481] .14548! .14616] .14683] .14751 -14819| .14887] .14956 
4 - 15024 eee -1§163] .15233) .15303] .15374| .15444| .15515| .15586 . 15658 | 
2 -15729) .1580t| .15874) .15947) .16020] .16093) .16167| .16241| .16315| . 16389 
30} .16463) .16538) .16614| .166090| . 16766 168 
F - 16842] . 16919] .16996| .17073| . 17150 
31] .17228] .17306| .17386| .17 eee 
S pe 73 173 17466) .17546] .17626) .17707| .17788] . 17869 . 17950 
eee || 


TasLe 70. 
PRESSURE OF AQUEOUS VAPOR OVER WATER. 
ENGLISH MEASURES, 


Tempera- 
ture. 


F. 
32: 


34 


.0 


Inches. 

0.1803 
.1877 
-1954 


.2034 
.2117 
.2202 
2201 
-2382 


+2477 
2575 
.2077 
.2782 
-2891 


+3003 
-3120 
+3240 
-3305 
-3493 


.3626 
-3763 
-3905 
-4052 
-4203 


4359 
4521 
.4687 
-4859 
+5037 


-5220 
-5409 
-5604 
«5805 
6013 


6226 
6447 
-6674 
-6909 | 
-7150 


+7399 
-7055 
+7919 
-8191 
.8471 


.8760 
.9056 
9362 
9677 
I.0001 


1.0334 


1 


Inches, 
0.1810 
1885 
-1962 


2042 
POs 
2211 
.2300 
2392 


.2487 


2585 | 


.2687 


.2793 
-2902 


-30T4 | 


3132 
3252 
-3377 
-35006 


-3639 
S777 


“3919 | 
-4067 | 


4218 


4375 
4537 
4704 
.4876 
+5055 


5239 
5428 
-5624 
5825 
-6034 


.6248 
-6469 
.6697 
.6932 
“7174 


7424 
-7081 
-7946 
8279 
-8499 
.8789 
.9086 
.9393 


97°29 
1.0033 


1.0367 


2 


Inches, 
0.1818 


1893 
-I970 


.2050 
32133 
2220 


+2309 
.2401 


-2406 
2595 
.2698 
.2804 
2913 


.3026 
-3144 
-3205 
+3390 
*3519 


-3953 
+3791 
-3934 
-4082 


4234 


-4391 
4554 
4721 
4894 
+5073 


-5258 
5448 
-5644 | 
5846 
6055 


.6270 
-6492 
.6721 
.6956 
-7199 


-7449 
-77°7 
+7973 
.8247 
8528 


.8818 
.Q117 
-9424 
-Q741 
1.0066 


I.0401 
al 


3 


Inches. 

0.1825 
-1900 
-1978 


-2059 
.2142 
.2228 
SASS 
-2410 


.2506 
.2606 
.2708 
.2814 
-2924 


+3037 
.3156 
3277 
-3402 
+3532 


.3666 
-3805 
-3948 
4097 
-4249 


-4407 
-4570 
-4738 
-4Q12 
+5091 


-5276 
-5407 
5063 
.5866 
.6076 


.6292 
-6514 
6744 
-6980 
7224 


-7474 
+7733 
.8000 
8274 
8550 


.8847 
9147 
9455 
9773 


1.0099 
On 


Inches. 
0.1833 
-1908 
1986 


-2007 
-2150 
S223 7 
22327, 
.2420 


.2516 
.2616 
2719 
.2825 
+2935 


+3049 
3167 
3289 
3415 
+3546 


3680 
3820 
-3963 
4112 
4205 


4423 
4587 
“4755 
-4930 
«5110 


5205 
-5486 
5083 
5887 
-6097 


-6314 
-6537 
.6767 
.7004 
-7249 


-7500 
-7760 
.8027 
.8302 
8585 


.8877 
9178 
-9487 
.9805 
1.0133 


1.0470 


Inches, 

0.1840 
-IQI5 
-1994 


2075 
2150 
-2246 
+2336 
2429 


-2526 
-2626 


2720 
2836 
-2946 


.3061 


3179: 


3301 
3428 
+3559 


-3694 
-3834 
-3978 
4127 
-4280 


4439 
-4603 
4772 
4947 
-5128 


5314 
+5505 
+5793 
-5908 
.6118 


.6336 
6559 
.6790 
-7028 
7274 


7526 
-7786 
8054 
.8330 
8614 


.8907 
.9208 
.9518 
9837 
1.0166 


1.0504 


Inches. 
0.1847 


1923 
.2002 


-2083 
-2168 
-2255 
+2345 
-2430 


-2536 
.2636 
.2740 
2847 
2958 


-3073 
3191 
3314 
-3441 
13572 


-3708 
£3848 
3993 
4142 
.4296 


4455 
.4620 
-4799 
-4965 


5146 


5333 
5525 
75724 
5929 
.6140 


6358 
6582 
.6814 
+7953 
-7299 


+7552 
-7813 
8081 
8358 
8043 


8937 
+9239 
+9550 
.9870 
T.0199 


1.0538 


————e 


= 
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TaBLeE 70. 
PRESSURE OF AQUEOUS VAPOR OVER WATER. 


ENGLISH MEASURES. 


Tempera- 
rice. Ae) 1 4 20 4 6 af 8 9 


Inches. | Inches. | Inches. | Inches. | Inches. Inches. | Inches. | Inches, | Inches. 
1.0334 | 1.0367 | 1.0401 | 1.0435 | 1.0470 1.0538 | 1.0572 | 1.0607 | 1.0641 
1.0076 | 1.0711 | 1.0746 | 1.0781 | 1.0816 1.0887 | 1.0922 | 1.0958 | 1.0993 
T.10620»| 1.1005 || I.IIOT | 1.1137 | 1.1173 1.1246 | 1.1282] 1.1319 | 1.1355 
1.1392 | 1.1429 | 1.1466 | 1.1503 | 1.1540 1.1615 | 1.1652 | 1.1690 | 1.1727 
1.1765 | 1.1803 | 1.1841 | 1.1879 | 1.1917 I.1994 | 1.2032 | 1.2071 | 1.2110 


1.2149 | 1.2188 | 1.2227 | 1.2266 | 1.2305 1.2384 | 1.2423 | 1.2463 | 1.2503 
1.2543 | 1.2583 | 1.2623 | 1.2663 | 1.2704 1.2785 | 1.2826 | 1.2867 | 1.2908 
1.2949 | 1.2990 | 1.3031 | 1.3072 | 1.3114 1.3197 | 1.3239 | 1.3281 | 1.3323 
1.3305 | 1.3407 | 1.3450 | 1.3492 | 1.3535 1.3621 | 1.3664 | 1.3707 | 1.3750 
1.3704 | 1.3837 | 1.3881 | 1.3925 | 1.3969 1.4057 | I.4101 | 1.4146 | 1.4190 


1.4234 | 1.4279 | 1.4324 | 1.4369 | 1.4414 1.4505 | 1.4550 | 1.4596 | 1.4642 
1.4688 | 1.4734 | 1.4780 | 1.4826 | 1.4872 1.4965 | 1.5012 | 1.5059 | 1.5106 
1.5153 | 1.5200 | 1.5247 | 1.5294 | 1.5342 1.5438 | 1.5486 | 1.5534 | 1.5582 
1.5630 | 1.5678 | 1.5727 | 1.5776 | 1.5825 1.5923 | 1.5972 | 1.6022 | 1.6071 
T.OL25 | 1.6071 || 1.0220 | 5.6272 | 2.0327 1.6422 | 1.6472 | 1.0523 | 1.6574 


1.6625 | 1.6676 | 1.6728 | 1.6779 | 1.6831 1.6934 | 1.6986 | 1.7038 | 1.7090 
1.7143 | 1.7195 | 1.7248 | 1.7301 | 1.7354 1.7460 | 1.7513 | 1.7567 | 1.7620 
1.7674 | 1.7728 | 1.7782 | 1.7836 | 1.7891 1.8000 | 1.8055 | 1.8110 | 1.8165 
1.8220 | 1.8275 | 1.8331 | 1.8386 | 1.8442 1.8554 | 1.8610 | 1.8667 | 1.8723 
1.8780 | 1.8837 | 1.8894 | 1.8951 | 1.9008 I.9123 | I.gI8I | 1.9239 | 1.9297 


1.9355 | 1.9413 | 1.9472 | 1.9530 | 1.9589 1.9707 | 1.9766 | 1.9826 | 1.9885 
I.9945 | 2.0005 | 2.0065 | 2.0125 | 2.0185 2.0306 | 2.0367 | 2.0428 | 2.0489 
2.0550 | 2.0011 | 2.0673 | 2.0735 | 2.0797 2.0921 | 2.0983 | 2.1046 | 2.1108 
2.1171 | 2.1234 | 2.1208 | 2.1361 | 2.1425 2.1552 | 2.1616 | 2.1680 | 2.1744 
2.1809 | 2.1874 | 2.1939 | 2.2004 | 2.2069 2.2200 | 2.2265 | 2.2331 | 2.2397 


2.2463 | 2.2529 | 2.2596 | 2.2663 | 2.2730 2.2864 | 2.2931 | 2.2999 | 2.3067 |f 
2237 352.3203) | 2.3271 le 2.8380)) 2.2405 2.3546 | 2.3615 | 2.3684 | 2.3753 
2.3823 | 2.3893 | 2.39063 | 2.4033 | 2.4103 2.4244 | 2.4315 | 2.4386 | 2.4457 
2.4529 | 2.4600 | 2.4672 | 2.4744 | 2.4816 2.4901 | 2.5033 | 2.5100 | 2.5179 
2.5252 | 2.5325 | 2.5390 | 2.5473 | 2.5547 2.5695 | 2.5770 | 2.5845 | 2.5919 


2.5994 | 2.6069 | 2.6145 | 2.6220 | 2.6296 2.6448 | 2.6524 | 2.6601 | 2.6678 
2.6755 | 2.6832 | 2.6909 | 2.6986 | 2.7064 2.7220 me 2737 nls 
Ppt) oes | Acree || QO) Cksse 2.8012 | 2.8092 | 2.8173 | 2.8253 
2.8334 | 2.8415 | 2.8496 | 2.8577 | 2.8659 2.8823 | 2.8905 | 2.8988 | 2.9070 
2.9153 | 2.9236 | 2.9320 | 2.9403 | 2.9487 2.9655 | 2.9739 | 2.9823 | 2.9908 || 


2.9993 | 3.0078 | 3.0163 | 3.0248 | 3.0334 3.0506 | 3.0592 | 3.06 .0766 
3.0853 | 3.0940 | 3.1027 | 3.1115 | 3.1203 3.1370 ae Dae oe 
3-1734 | 3.1823 | 3.1913 | 3.2003 | 3.2003 3-2273 | 3.2364 | 3.2455 | 3.2546 
3.2637 | 3.2728 | 3.2820 | 3.2912 | 3.3004 3.3189 | 3.3282 | 3.3375 | 3.3468 
3-3562 | 3.3655 | 3.3749 | 3-3843 | 3-3938 3-4127 | 3.4222 | 3.4318 | 3.4413 


3-4509 | 3.4605 | 3.4701 | 3.4797 | 3.4804 3-5088 | 3.5185 | 3.528 

3-5479 | 3-5577 | 3-5676 | 3.5774 | 3.5873 3.6072 NaS Hey Aer 
3.0472 | 3-0573 | 3-6674 | 3.6775 | 3.6876 3-7079 | 3.7181 | 3.7284 | 3.7386 
3-7489 | 3.7592 | 3-7695 | 3.7799 | 3-7903 3.8111 | 3.8215 | 3.8320 | 3.8425 
3-8530 | 3.8636 | 3.8742 | 3.8848 | 3.8954 3-9167 | 3.9274 | 3.9381 | 3.9488 


3.9596 | 3.9704 | 3.9813 | 3.9921 | 4.0030 4.0248 | 4.0 046 

4.0687 | 4.0797 | 4.0908 | 4.1019 | 4.1131 4.1354 ar pene pe 
4.1803 | 4.1916 | 4.2030 | 4.2143 | 4.2256 4.2485 | 4.2599 | 4.2714 | 4.2820 
4.2045 | 4.3061 | 4.3177 | 4.3293 | 4.3410 4.3645 | 4.3762 | 4.3880 | 4.3998 
4-4116 | 4.4235 | 4.4354 | 4.4473 | 4.4592 4.4831 | 4.4951 | 4.5072 | 4.5192 


4.5313 | 4.5434 | 4.5555 | 4.5677 | 4.5798 4.6043 | 4.6166 | 4.6280 | 4.6412 
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TABLE 70. 
PRESSURE OF AQUEOUS VAPOR OVER WATER. 
ENGLISH MEASURES, 


1 22 3 AY 4 9 


Inches. | Inches. | Inches. | Inches. Inches. Inches. . | Inches. 
4-531 | 4.543 | 4.556] 4.568 : AOL 7)| A. 4.041 
4.654 | 4.666] 4.678] 4.691 : 4.741 : 4.760 | f 
4.779 | 4.792] 4.804] 4.817 : 4.868 : 4.894 
4.007 | 4.920] 4.933] 4.046 . 4.998 | 5. 5.025 
5.038 | 5.051] 5.065] 5.078 105 Ree) || sal 5-158 


5.172 | 82486 | 5.199] 5.213 : 5.268 , 5-295 |} 
5-309 | 5-323} 5-337] 5-351 . 5-407 : 5-435 
5-449 | 5.463] 5.477] 5-492 . 5-549 : 5.578 
5-592 | 5.607] 5.621 | 5.636 : 5.694 : 5-724 
5-739 | 5-754] 5-768) 5.783 : 5.843 : 5.873 


5-889 | 5.904] 5.919 | 5-934 : 5-995 | 6. 6.026 
6.041 | 6.057] 6.072] 6.088 : 6.151 : 6.182 
6.198 | 6.214] 6.229] 6.245 : : 6.300 : 6.341 
6.358 | 6.374 6.390] 6.406 : ; 6.472 ; 6.504 
C526 i SO527 W254 |) 6.575 : 6.637 ; 6.671 


6.688 | 6,705 | 6.722] 6.739 : 6.807 : 6.841 
6.858 | 6.876| 6.893 6.910 ‘ 6.980 : 7.015 
7.032 A 7.008 | 7.085 3 7.150 : 7.192 
7.210 : 7.240 | 7.264 ; 2 7337 : Teall 
7-392 . 7-429 | 7-447 . : 7-521 : 7-559 


7-577 : 7.015 1 7034 : 7.710 ae 7.748 
7.707 : 7.805 | 7.824 : ; 7.902 ; 7.941 
7.960 : 8.000 | 8.019 5 8.098 |; 8. 8.138 
8.158 ; 8.198 | 8.218 ; 8.208 ; 8.330 
8.360 ‘ 8.400 | 8.421 - 8.503 j 8.545 


8.565 : 8.607 | 8.628 : 8.712 : 8.754 
8.776 . 8.818.| 8.830 ; 8.925 ; 8.968 
8.990 A 9.034 | 9.055 : 9-143 ; 9.187 
9.209 2 9-253 | 9.276 : 9-305 : 9.410 
9-432 | 9. 9-478 | 9.500 . 9-592 | 9. 9-638 


9.661 : 9-707 | 9.730 ; 9.823 ; 9.870 
9.893 ; 9.940 | 9.964 5 : 10.059 ; 10.106 
10.130 : 10.178 | 10.203 ¥ 10.299 ; 10.348 
10.373 10.422 | 10.446 5 10.545 : 10.595 
10.620 : 10.670 | 10.695 : 10.795 : 10.846 


10.872 : 10.922 | 10.948 ; II.O51 : II.102 
I1.128 : 11.180 | 11.206 F Gee wee : 11.363 
I1.390 : II.444 | 11.470 5 LE.57 7. ; I1.631 
11.658 : II.712 | 11.739 ; 11.848 ; 11.903 
11.930 F 11.985 | 12.013 : 12,124 : 12.180 


12.208 ; 12.264 | 12.292 : 12.406 ‘ 12.463 
12.491 3 12.548 | 12.577 4 12.693 f T2750 
12.780 ; 12.838 | 12.868 : Ee : 13.045 
13.074 ; 13.134 | 13.164 5 13.284 : 13.344 
13.374 z 13.435 | 13.465 : 13.588 i 13.049 


13.680 3 E272 E3. 7 73 ; 13.808 : 13.961 
See : 14.055 | 14.087 : 14.214 ; 14.278 
14.310 : 14.374 | 14.406 ; 14.530 ; 14.601 
14.633 : 14.699 | 14-731 : 14.864 ; ee 
14.903 A 15.030 | 15.063 : 15.197 ; 15.205 


15.209 : 15.367 | 15.401 : 15.538 | 15. 15.607 


: 
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TasLe 70. 


PRESSURE OF AQUEOUS VAPOR 


ENGLISH MEASURES. 


OVER WATER. 


fTempera- 

eres .0 1 ~® ES} 4 5 6 7 te} 9 
Ei: Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. 
180° | 15.299 | 15.333 | 15.367 | 15.401 | 15.435 | 15-469 | 15.504 | 15.538 | 15.572 | 15.007 
181 15.641 | 15.676 | 15.710 | 15.745 | 15.780 | 15.815 | 15.850 | 15.885 | 15.920 | 15.955 
182 ] 15.990 | 16.025 | 16.060 | 16.096 | 16.131 } 16.167 | 16.202 | 16.238 | 16.274 | 16.309 
183 | 16.345 | 16.381 | 16.417 | 16.453 | 16.489 | 16.525 | 16.561 | 16.598 | 16.634 | 16.670 
184 | 16.707 | 16.743 | 16.780 | 16.817 | 16.853 ] 16.890 | 16.927 | 16.964 | 17.001 | 17.038 
185 | 17.075 | 17.112 | 17.150 | 17.187 | 17.224 | 17.262 | 17.300 |.17.337 | 17.375 | 17-413 
186 | 17.450 | 17.488 | 17.526 | 17.564 | 17.602 | 17.641 | 17.679 | 17.717 | 17-756 | 17.704 
187 | 17.832) 17.871 | 17.910 | 17.948 | 17.987 | 18.026 | 18.065 | 18.104 | 18.143 | 18.182 
188 | 18.221 | 18.261 | 18.300 | 18.340 | 18.379 | 18.419 | 18.458 | 18.498 | 18.538 | 18.578 
189 {18.618 | 18.658 | 18.698 | 18.738 | 18.778 | 18.818 | 18.859 | 18.899 | 18.940 | 18.980 
190 | 19.021 | 19.062 | 19.102 | 19.143 | 19.184 ] 19.225 | 19.266 | 19.308 | 19.349 | 19.390 
IQI | 19.431 | 19.473 | 19.514 | 19.556] 19.598 | 19.639 | 19.681 | 19.723 | 19.765 | 19.807 
Ig2 | 19.849 | 19.892 | 19.934 | 19.976 | 20.019 | 20.061 | 20.104 | 20.146 | 20.189 | 20.232 
193 | 20.275 | 20.318 | 20.361 | 20.404 | 20.447 | 20.490 | 20.533 | 20.577 | 20.620 | 20.664 
194 | 20.707 | 20.751 | 20.795 | 20.839 | 20.883 | 20.927 | 20.971 | 21.015 | 21.059 | 21.103 
195 | 21.148 | 21.192 | 21.237 | 21.282 | 21.326 f- 21.371 | 21.416 | 21.461 | 21.506 | 21.551 
196 | 21.597 | 21.642 | 21.687 | 21.733 | 21.778 | 21.824 | 21.870 | 21.915 | 21.961 | 22.007 
197 | 22.053 | 22.099 | 22.145 | 22.192 | 22.238 | 22.284 | 22.331 | 22.377 | 22.424 | 22.471 
198 | 22.517 | 22.564 | 22.611 | 22.658 | 22.706 | 22.753 | 22.800 | 22.847 | 22.895 | 22.942 
199 | 22.990 | 23.038 | 23.085 | 23.133 | 23.18 ] 23.229 | 23.277 | 23.325 | 23.374 | 23.422 
200 | 23.470 | 23.519 | 23.568 | 23.616 | 23.665 | 23.714 | 23.763 | 23.812 | 23.861 | 23.910 
201 | 23.959 | 24.009 | 24.058 | 24.108 | 24.157 | 24.207 | 24.257 | 24.307 | 24.357 | 24.407 
202 | 24.457 | 24.507 | 24.557 | 24.608 | 24.658 | 24.709 | 24.759 | 24.810 | 24.861 | 24.912 
203 | 24.963 | 25.014 | 25.065 | 25.116 | 25.168 | 25.2109 | 25.271 | 25.322 | 25.374 | 25.426 
204 | 25.478 | 25.530 | 25.582 | 25-634 | 25.686 | 25.738 | 25.791 | 25.843 | 25.896 | 25.948 
205 | 26.001 | 26.054 | 26.107 |#26.160 | 26.213 | 26.266 | 26.319 | 26.373 | 26.426 | 26.480 
200 26.534 26.587 | 26.641 | 26.695 | 26.749 | 26.803 | 26.857 | 26.912 | 26.966 | 27.021 
207 | 27.075 | 27.130 | 27.184 | 27.239 | 27.294 | 27.349 | 27.404 | 27.460 | 27.515 | 27.570 
208 | 27.626 | 27.681 | 27.737 | 27.793 | 27.848 | 27.904 | 27.960 | 28.016 | 28.073 28.129 
209 | 28.185 | 28.242 | 28.298 | 28.355 | 28.412 | 28.469 | 28.526 | 28.583 | 28.640 | 28.697 
210 | 28.754 | 28.812 | 28.869 | 28.927 | 28.985 | 29.042 | 29.100 | 29.158 | 29.216 | 29.275 
21L | 29.333 | 29.391 | 29.450 | 29.508 | 29.567 | 20.626 | 29.685 | 29.744 | 29.803 | 29.862 
212 | 209.921 29.981 30.040 | 30.100 | 30.159 } 30.219 | 30.279 | 30.339 | 30.309 | 30.450 
213 J 30.519 | 30.580 | 30.640 | 30.701 | 30.761 | 30.822 | 30.883 | 30.944 | 31.005 | 31.066 
214 | 31.127 | 31.189 | 31.250 | 31.311 | 31.373 | 31-435 | 31-497 | 31-559 | 31.621 31.683 
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TABLE 71. 
PRESSURE OF AQUEOUS VAPOR OVER ICE. 
METRIC MEASURES. 


Vapor Tempera- Vapor | Tempera- | Vapor Tempera- Vapor | Tempera- Vapor 
Pressure, ture. Pressure. ture, Pressure, t Pressure, ture. Pressure 


mm, - mm. ; mm. I mm, C, : 
0018 | 0.0078 u .02Q1 .0537 {-40.0° | 0.0964 
.002T | 0.0089 F . 0308 .0570 39.5 . 1020 
. 0025 | O.0102 : . 0329 . 0605 39.0 . 1080 
.0028 | O.OI117 : . 0350 .06042 38.5 . 1143 
. 0033 | 0.0134 ‘ . 0373 . 0680 38.0 . 1209 


90Q000 


- 0038 .O153 . 0396 
. 0044 .O174 .O | 0.0421 
. 0051 .o198 d .0448 
. 0059 .0226 ‘ .0476 
. 0068 .0256 ‘ . 0506 


0721 }—37.5 .1279 
0765 37.0 - 1352 
. O81 36:5 . 1430 
.0859 360.0 goad 
.OQIO . 1596 


00000 
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TABLE 72. 


PRESSURE OF AQUEOUS VAPOR OVER WATER. 


COND ABWHHO 


nroywnnN wHoaHy— HHHHS 
PwOnHO COON DAT PWNHHO 


bvbvbonN 
Co Onan 


wo w& 
NHO 


33 
34 


50 


mm. 
4.580 
4.924 
5.201 
5-682 
6.098 


6.541 
7.012 
7-513 
8.045 
8.610 


9.210 

9.846 
I0.521 
11.235 
11.992 


12.704 
13.642 
14.539 
15.487 
16.489 


17.548 
18.665 
19.844 
21.087 
22.308 


23.780 
25-235 
26.767 
28.380 
30.076 


31.860 
33-735 
35-795 
37-775 
39-947 


42.227 
44.619 
47.127 
49.756 
52.510 


55.396 
58.417 
61.580 
64.889 
68.350 


71.968 
75-751 
79-703 
83.830 
88.140 


92.639 


1 


mm, 


4.614 
4.960 
5-329 
5-723 
6.141 


6.587 
7.061 
7-595 
8.100 
8.669 


9.272 
9.912 
10.590 
I1.309 
12.070 


12.877 
13.720 
14.632 
15.585 
16.593 


17-657 
18.780 
19.905 
20.208 
22.533 


225022 
25.385 
26.925 
28.546 
30.251 


32.043 
33.928 
35-908 
37-987 
40.170 


42.461 
44.804 
47.384 
50.025 
52-703 


55-692 
58.727 
61.904 
65.228 
68.704 


72-339 
76.138 
80.107 
84.253 
88.581 


93-099 


4.647 
4.996 


6.185 


6.633 
7.110 
7.617 
8.156 
8.727 


9.334 
9.978 
10.660 
11.383 
12.149 


12.960 
TZ. 
14.725 
15.683 
16.696 


17.766 
18.896 
20.087 


21.344 
22.669 


24.005 
25-535 
27.083 
28.712 
30.426 


32.228 
34.121 
30.111 
38.201 
49.394 


42.696 
45.111 
47.643 
50.296 
53-077 


55-989 
59.038 
62.230 
65.569 
69.061 


72.452 
76.527 
80.514 
84.677 
89.024 


93.562 
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4.784 
5.142 
5-523 
5-929 
6.361 


6.820 
7-309 
7.828 
8.380 
8.966 


9.587 
10.246 
10.944 
I1.684 
12.468 


13.207 
14.174 
15.102 
16.082 
17.117 


18.211 
19.365 
20.582 
21.866 


23.219 


24.644 
26.145 
27.725 
29.387 
31.136 


32.074 
34.906 
36.935 
39.065 
41.302 


43.648 
46.109 
48.689 


51.393 
54.226 


57-192 
60.208 
63.547 
66.947 
70.502 


74.218 
78.101 
82.158 
86.394 
90.816 


95-431 


ath 


mm. 
4.819 
5-179 
5.502 
5-971 
6.406 


6.868 
7.300 
7.882 
8.437 
9.026 


9.651 
10.314 
II.O16 
I1.701 
12.549 


13.383 
14.265 
15.197 
16.183 
17.224 


18.323 
19.484 
20.707 
21.998 
23.358 


24.791 
26.299 
27.887 
29.558 
31.315 


33-163 
35-104 
37-143 
39.284 
41.531 


43.889 
46.362 
48.954 
51.070 
54.516 


57-496 
60.616 
63.880 
67.295 
70.866 


74.508 
78.409 
82.573 
86.828 


g1.269 


95-903 


8S 


mm, 


4.854 ° 


5.216 
5.602 
6.013 
6.450 


6.916 
7.410 
7-936 
8.494 
9.087 


9.716 
10.382 
11.089 
11.837 
12.630 


13.460 
14.356 
15-203 
16.285 
ERGSL 


18.437 
19.603 
20.833 
22.131 


23.498 


24.938 
26.455 
28.051 
29.730 
31.496 


33-353 
35-303 
37-353 
39-504 
41.762 


44.131 
46.615 
49.220 
51.949 
54.808 


57.802 
60.936 
64.215 
67.645 
7L.232 


74.981 
78.898 
82.990 
87.263 
O1.723 


96.378 


9 


mm. 
4.889 
5-254 
5-642 
6.056 
6.496 


6.964 
7.462 

7-991 | 
8.552 
9.148 


9.781 
TO.451 
I1I.162 
IL.QIS 
12.712 


13.555 
14.447 
15.390 
10.387 
17-439 


18.551 
19.723 
20.960 
22.264 
23.638 


25.086 
26.610 
28.215 
29.903 
31.678 


33-543 
35-504 
37-563 
39-725 
41.904 


44.374 
46.870 
49.487 
52.229 
55.101 


58.109 
Or257 
64.551 
67.997 
71-599 


75-365 
79-300 
83.409 
87.701 
92.180 


96.854 
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TABLE 72. 
PRESSURE OF AQUEOUS VAPOR OVER WATER. 


METRIC MEASURES. 
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TABLE 72. 
PRESSURE OF AQUEOUS VAPOR OVER WATER. 


METRIC MEASURES. 


Temperature.| O° 3° 4° 5° Te" 8° 9° 


C. mm. : ; mm. mm. mm, : mm. mm, mm, 
100° 760.0 845.0] 875. 906. 970. 5| 1004. 2] 1038. 
110 1074.4 .6| 1187. 2| 1226. 1352.6) 1396.8) 1442. 
120 1488. 7 ; .4| 1635.7| 1687. 1850.0] 1907.0] 1965. 
I30 2025.2 2203-72270) 2486.8) 2559.2] 2633. 
140 2709.0 2947.0] 3029. 3290. 1| 3380.7] 3473. 


4289.5] 4401.5] 4515. 


150° 13567 3864. 2| 3967. 5 
5517-5] 5054.2] 5793- 
(e) 
5 


5¢ ; 2 
160 4632.4] 4751. .8| 4996.7] 5123. 
170 5935.6 6378. 4| 6531. 
180 7513.3 8045.9| 8229. 


7009.0] 7174.0] 7342. 
8801.5) 8998.9] 9199. 


DOR OO RHA QO 
DHuA Wr Bb H CO 


190° 9404 10038] 10257 10935] I1169| 11407 
200 £1648 12397| 12654 13452} 13727|. 14006 
210 14289 15165| 15467 16398| 16718} 17043 
220 17372 18391] 18740 Ig8Ig| 20190] 20565 


230° 20946 DOTA TMaD God! 3 23766] 24192] 24623 
240 25001 26408 |. 26870 28291] 28778} 29270 
250 29770 31306| 31832 : 33449] 34002) 34562 
260 35128 36872] 37467 39298, 39923) 40556 
270 41197 43105| 43836 , 45899) 46603) 47316 


280° | 48036 50248] 51003 3 53318} 54108} 54906 
290 55714 58191] 59035 61624) 62506} 63398 
_ 300 64299 67063} 68005 70890} 71872] 72865 
310 73869 76943| 77990 81195) 82286) 83389 
320 84503 2 87913| 89074 92626) 93835] 95056 


330° 66289 100060 | 101350 105280) 106610} 107960 
340 109320 113490 | II4QI0 117780| 119240] 120720] 122210 
350 I23710/ 125220 128310] 129870 133030| 134640] 136270] 137900 
360 139560] 141230 144620} 146340 149820| 151590] 153380] 155180 
370 157000| 158840 162560} 164450 


SMITHSONIAN TABLES, 


168 


as TABLE 73. 
WEICHT OF A CUBIC FOOT OF SATURATED VAPOR. 
ENGLISH MEASURES. 


Tempera- 
xe) Oe er <0 4 6 


Grains Grains Grains Grains 
Troy. Troy. Troy. Troy. 

T.273 8.066 S:0 70M) 10.229 
T9332 8.329 ; 8.437 | 8.401 
1.393 8.600 8.711 | 8.766 
1.457 8.879 8.992 9.050 
1.524 9.165 9.281 9-341 


1.593 9.460 9-579 | 9.640 
1.666 9.761 9.885 | 9.047 
1.741 10.072 10.199 | 10.263 
1.819 10.392 10.521 | 10.587 
1.900 10.720 10.853 | 10.921 


1.984 11.056 II.193°| 11.262 
2.072 II.401 TESA 2) | 2T.002 
2.150 11.756 II.900 | I1.974 
2.242 I2.121 12.269 | 12.344 
2.330 12.404 12.646 | 12.723 


2.420 12.878 13.034 | 13.113 
ans h2 £32272 TS.4 320) Teo 02 
2.609 13.676 13.840 | 13.923 
2.708 14.090 14.258 | 14.344 
2.810 14.515 14.089 | 14.776 


2.916 14.951 15.129 | 15.210 
3.026 15.400 15.581 | 15.673 
3.138 15.858 16.045 | 16.139 
3.254 16.328 16.520 | 16.616 
3.374 16.810 17.007 | 17.106 


HHoowA O 


3-499 17.305 17.500 | 17.607 
3.027 17.812 18.018 | 18.121 
3-759 18.330 18.542 | 18.648 
3.805 18.863 19.079 | 19.188 
4.036 9 | 19.407 19.629 | 19.741 


4.181 19.966 20.193 | 20.307 
4.331 20.538 20.770 | 20.887 
4.485 21.123 21.362 | 21.481 
4.644 21.723 21.967 | 22.090 
4.807 22.337 22.588 | 22.714 


Pike 


CON DAT HBWNHHO 


4.976 22.966 23.223 | 23.351 
5.149 23.011 23.873 | 24.005 
5.328 24.271 24.539 | 24.673 
5-513 24.940 25.220 | 25.358 
5-703 25.636 25.917 | 26.058 


5.899 26.343 26.630 | 26.775 
6.099 27.006 27.360 | 27.508 
6.306 27.807 28.107 | 28.259 
6.521 28.563 28.871 | 29.026 
6.740 29.338 29.053 | 29.812 


6.966 30.130 30.452 | 30.614 
7.198 30.940 B1-2764|| 31.435 
7.437 31.768 32.106 | 32.274 
7.683 32.616 32.960 | 33.133 
7-937 33-482 33-834 | 34.010 
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TABLE 74. 
WEICHT OF A CUBIC METER OF SATURATED VAPOR. 


METRIC MEASURES. 


Grams. 
i023 
1.228 
1.342 
1.466 
1.599 
1.744 


On nWwWHE OO 


+ 


aAPwWndHO 


1.900 
2.069 
2.25% 
2.447 
2.658 
2.886 


SMITHSONIAN TABLEs, 


HYGROMETRICAL TABLES. 


Reduction of psychrometric observations — English measures. 


r t! — 32 
Val fe =e’ —o. 67 Bit — ?¢’ 
alues of e =e 0.000367 B ( 1) (2 + a ) 


Relative humidity — Temperature Fahrenheit 


Reduction of psychrometric observations — Metric Measures. 
Values of e = e’ — 0.000660 B (¢ — #’) (1 +.0.00115 2’) 


Relative humidity — Temperature Centigrade 


Rate of decrease of vapor pressure with altitude 


Reduction of snowfall measurements. 


Depth of water corresponding to the weight of a cylindrical 
snow core 2.655 inches in diameter 


Depth of water corresponding to the weight of snow (or rain) 


collected in an 8-inch gage . 


Quantity of rainfall corresponding to given depths 


— 7c 


TABLE 75 


TABLE 76 


TABLE 77 
TABLE 78 


TABLE 79 


TABLE 80 


TABLE 81 


TABLE 82 


TABLE 75. 
REDUCTION OF PSYCHROMETRIC OBSERVATIONS. 


ENGLISH MEASURES. 


if — 
Values of ¢ = e’ — 0.000367 B (¢t — #’) (: a) 


Pressure of Saturated Aqueous Vapor, e. 


2 4 5 ef 8 


Inches, Inches. Inches } Inches. Inches, | Inches. 


.0018| .0o17 : ‘ ‘ .OOIL 
30 33 23 
66 62 43 

.0120| .OI13 2 Lf .000) ; .0080 


! — 32 


= e! — 0.00036 =f 
e =e’ — 0.000367 B (¢ (+ Fe 


B = 30.0 inches 
i—? 


Ae) 2 4 8 1.0 1.2 1.4 


Inches. | Inches, | Inches, . | Inches, | Inches, | Inches. | Inches. | Inches. Inches. 
.0127| .0106| .0085]| . .0042 
135 113 Q2 49 .0007 
143, ive AepKerey a7 .OO15 
I51 £30 108 66 23 
160 138 117 74 


169 148 AO || a 84 
179 157 136 93 
189 168 146 .0103 
200 178 I57 Ii4 
211 190 168 I25 


223 202 180 137 
236 214 193 I50 
249 227 206 163 
263 241 220 177 
277 256 234 QI 


292 271 249 
308 287 265 
304 282 
321 300 
340 318 


HdHWA TH 


338 
380 358 203 
401 379 ets 
ee 337 
425 404 360 


450 428 385 
476 454 411 
503 481 438 
$31 509 466 444 
500 539 495 474 


oonran hWnHO 


0591] .0569 .0526| .0504 


-+.0001 | +.0002 +.0004 | +.0004 | +-.0005 | +.0006 +.0007 
| 
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T 75. 
REDUCTION OF PSYCHROMETRIC OBSERVATIONS. aes 


ENGLISH MEASURES. 


Values of e =e — 0.000367 B (é cn i’) (: oe $2) 
1571 


B = 30.0 inches 


2.2 | 2.4 | 2.6 3.2 | 3.4 | 3.6 3.3 


Inches. | Inches,| Inches,| Inches. | Inches, Inches, | Inches.| Inches.| Inches. 


HNWARG ANTwWOOM 


.OOT4 
34 
55 
78 
-OIOL 


125 
I51 
178 
205 
235 


.0266 


0 
I 
2 
3 
4 
5 
6 
7 
8 
9° 


r—) 


ao { Ae < AB }+.0007/+. ‘ f +.0010]+.0011|+.0012|+.0012 


tt’ 


4.0 = . 4.3 | 5.0 5.4 | 5.6 


Inches. | Inches. | Inches, | Inches, | Inches, } Inches, Inches. | Inches.| Inches, 


.OO14 


39 

64 
[eps .0026] .0004 
.OTIQ 54 32 
148] . P 83 Or 40} .0018 


.O179| .O157 ,OII4] .0092|} .0070} .0048 


419 Ae XAB_ ]+.0014/+.0015|+.0016|+.0017|+.0017|+.0018|+.0019 /+.0020 
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75. 
‘ae REDUCTION OF PSYCHROMETRIC OBSERVATIONS. 


ENGLISH MEASURES. 


te 
Values of e = e’ — 0.000367 B(é — #’) (: + at ) 
B = 30.0 inches 


ioe ys 
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 
Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. 
+.0004 |+.0007 |+.oo11 |+.0014 [+.0018 |+.0022 |+.0025 |+.0029 |+.0033 
0.053 | 0.042 | 0.031 | 0.020 | 0.009 
56 45 34 23 -O12 0.002 
59 48 37 27 16 5 
63 52 AI 30 19 8 
66 56 45 34 23 O12 | 0.001 
7° 59 49 38 27 16 5 
74 63 53 42 Br 20 
79 68 57 46 35 24 
83 72 61 50 39 28 
88 77 66 55 44 33 
92 81 71 60 40 38 
97 86 76 65 54 43 
103 92 81 70 50 48 
108 97 86 75 64 53 
114 103 92 81 70 50 
120 109 08 87 76 65 
126 TLS 104 03 82 71 
133 122 oi 1 Oe 100 89 78 
139 128 117 106 05 84 
146 135 12 113 102 oI 
154 143 132 ter II0 09 
161 150 139 128 117 -106 
169 158 -147 136 125 -II4 
177 166 155 144 133 -122 
184 173 162 I51 I40 129 
192 181 .I70 150 148 E37, 
201 T90 179 168 Noy) «145 
209 198 .187 176 165 154 
218 207 -196 185 174 -163 
227 216 205 194 183 £72 
237 226 215 203 192 .18t 
246 235 22 213 202 -IQI 
257 -246 234 223 212 -201 
267 256 -245 234 223 -212 
278 267 .256 245 234 223 
289 278 .267 256 245 234 
301 2900 -279 268 256 245 
B19 302 -201 280 268 257 
325 314 303 202 281 270 
338 327 316 305 204 283 
351 340 329 318 307 | .206 
365 354 343 332 322 | .309 
379 368 357 346 335 | +324 
304 |  .383 372 361 349 | .338 
409 398 | .387 376 364 |  .353 
425 414 | .402 391 380 |  .369 
441 430 | .419 407 306 | .385 
458 446 | .435 424 413 -402 
475 464 | .452 441 430 419 
493 481 | .470 459 448 437 
O.5II | 0.500 | 0.488 | 0.477 | 0.466 | 0.455 
AexAB | +-0004] +.0007] +.0011| +.0015] +.0019] +.0022] +.0026 +.0030} +.0034 
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TABLE 75. 
REDUCTION OF PSYCHROMETRIC OBSERVATIONS. 
ENGLISH MEASURES, 
, — 
Values of ¢ = e’ — 0.000367 B (¢ — #’) (: ee! ) 
1571 
B = 30.00 


i—? 


10 11 | 12 13 | 14 15 | 16 17 18 19 


Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches, | Inches. | Inches. 
+.0037| +.0040} +.0044] +.0048) +.0051] +.0055 +.0059| +.0062] +.0066] +.0070 | | 


F. 
30° Aex AB 


0.004 
.O10 

15 

2I | 0.010 

27 16 | 0.005 

34 23 .O12 | 0.001 

40 20 18 7 

47 36 25 | .04©4 | 0.003 

55 44 33 22 OII }| 0.000 

62 51 40 29 18 .007 

7° 59 48 37 26 -OI5 | 0.004 
78 67 55 44 33 


MH 
Lal 
ve) 
4 
ce) 
Co 
Oo 
an 
fos) 
nr 
ey 
rs 


178 167 -156 145 134 123 112 +100 89 78 
189 age LOG, 156 145 134 123 He, Too 89 
201 190 179 168 156 145 rey | ieee 112 IOI 
213 262) (205 180 168 157 146 | .135 124 TEs 
225 214 203 192 181 170 159 -147 130 125 


336 325 313 «302 291 


0.354 | 0.343 | 0.331 | 0.320 | 0.309 


60 Aex AB | +.0037| +.0041| +.0045| +.0049| +.0052| +.0056| +.0060] +.0064| +.0067| +.0071 
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TABLE 75. 


ENGLISH MEASURES. 


REDUCTION OF PSYCHROMETRIC OBSERVATIONS. 


E 


t! —32 
Values of e=e’ —0.000367 B (¢—?’) ( + — ) 
7 
B =30.00 
t—?’ 
iM 
20 21 22 23 24 25 26 27 28 29 
Fi Inches. | Inches. | Inches. | Inches, Inches, } Inches. | Inches, | Inches. | Inches. | Inches. 
40° Aex AB}-+.0074|+.0077|+.0081|+.0085] +.0089} +.0092} +.0096] +.0100; +.0103] +.0107 
38° 0.008 | . 
30 O17 | 0.006 
40 26 | .OI1§5 | 0.004 
41 36 25 | .O14 | 0.003 
42 46 35 2A \s.O03, || 1,0,002 
43 56 45 34 73} .O12 | 0.001 
44 67 56 45 34 23 .O12 | 0.001 
45 78 67 56 45 34 23 .O12 | 0.001 
46 90 70 68 57 45 34 23 .OI2 | 0.001 
47 102 ol 79 68 57 46 35 24 13 | 0.002 
48 II4 103 g2 81 70 58 47 36 25 -O14 
49 127 116 | .104 93 82 71 60 49 38 27 
50 140 129 EIS || =Lo0 95 84 73 62 5I 40 
Sr 153 I42 2D. | £20 10g 08 87 75 64 53 
52 Blo | aa |) awa |! nace 123 II2 -IOI 890 78 67 
53 182 171 160 | .149 <i 37 126 II5 -104 93 82 
54 5107 4.2060; || “E75 |) 204 I52 -I4I 130 IIQ 108 97 
55 212) le. 2OT dl) TOO)" E70 -168 Sy) 145 .134 123 II2 
56 220 218 206 | .195 .184 <7 162 150 139 128 
57 21S 234) 2235) 2k 200 -189 -178 .167 -156 -144 
58 262) .25t | .240 | .228 217 206 195 184 £73 161 
59 250uNE 200m] | -25 7m 240 52315 224 213 201 190 179 
60 0.298 | 0.287 | 0.275 |0.264 | 0.253 | 0.242 | 0.231 | 0.219 | 0.208 | 0.107 
+.0086 +.0108 
He 
33 35 36 37 38 39 
F. : Inches, Inches, Inches, | Inches. | Inches. | Inches. | Inches, 
pou Aes AB +.O11I +.0122| +.0126f +.0130} +.0134] +.0137| +.0141| +.0145 
48 
49 
50 
51 
52 0.000 
53 sO15 | 0.004 
54 30 .018 | 0.007 
ae 45 34 023 | O.o1I | 0.000 
5 .106 61 50 39 28 .O16 
7 .122 ay 66 55 44 32 
5 -139 94 83 72 61 49 
59 +157 fe IOI 89 78 67 
60 0.175 0.130 | O.IIg | 0.107 | 0.096 | 0.085 
+.0116 +-0127| +.0131| +.0134] +.0138] +.0142 +.0146 
aa 
40 41 42 43 a4. 45 46 
F, s Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. So 
56 0.005 
57 .02T | 0.010 
58 38 27 |0.016 | 0.005 
59 56 45 33 | .022 | 0.011 | 0.000 
60 9.074 |0.063 | 0.051 | 0.040 | 0.029 | 0.018 | 0.007 
60 Ac x AB +.0149|+.0153/+.0157|+.0161 +.0164} +.0168| +.0172 
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REDUCTION OF PSYCHROMETRIC OBSERVATION. 
ENGLISH MEASURES, 


TaBLe 75. 


1 
Values of ¢ = e — 0.000367 B (t — #) (: he en) 
B=30.00 
t—1’ 
7 
0.0 1.0 | 2.0 | 3.0 | 4.0 | 5.0 | 6.0 | 7.0 | 8.0 |-9.0 |10.0 
FE Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches, 
60° AeX AB |+.0004|+.0007|+.0011|-+.0015 ++-O019|+.0022|+.0026|+.0030]+.0034|+.003 7) 
60° 0.522 | 0.511 | 0.500 | 0.488 | 0.477 0.466 | 0.455 | 0.444 | 0.432 |0.421 |0.410 
61 -541 530 | 518 | .507 | .496 | .485 | .474 | .462 |~.451 | .440 420 
62 -560 -549 | -538 | .527 | .516 | .504 | .493 | .482°| .a72 -4590 | .448 
63 -580 BOOM =559 I -5470 530 1-524) 513) || -So2 | dor) .4'7o | 6468 
64 .601 BSOON ey ZO SOS 5500-545) 11-5340) 2523") .5Iz |) .500 (5480 
65 .623 -O11 600 | .589 Soe SCONES S5ile 5440 35330 | 5251) esto 
66 -645 -633 O22) .615 GOONS S8aie5 77) 500) || .555 | -543) |) 532 
67 .667 .656 | .645 | .634 G22) 4) -0rr) ||) 600-580) 577 | -566 | <555 
68 -691 SOM 00S! 05 7ne 02001 .035) | 623) 612 | Gor | .500 | 578 
69 a7 EG -704 | .692 | .681 | .670 | .659 | .647 | .636 | .625 | .614 | .602 
70 -740 -729 | -717 | .700 | .6905 | .684 | .672 | .661 | .650 | .638 | .627 
71 .766 Agcy 8 | eee Ce a ey 720 | .709 | .698 | .687 | .675 | .664 | .653 
72 -792 SCE - JOON ey 5On i yA yeleeg 35 25724: \pe7ns il, 3702), .690.) 9.679 
73 -819 Ose POs a e751 aap O31) 750) 740. 1.7200) -727| -.700 
74 847 sOSON .024 | 813 SOMO MEET 70 7OSu aa Tsai, e745. | 0 73a 
75 .876 6005) 1-053) O42 | O3u0 tn Oto) |. -SOS.|--707> | .786) |. 774. || 4763 
76 .906 894 | -883 | .872 | .860 |] .849 | .838 | -.826 | .815 | .804 | .792 
oy -930 925 | -914 | .902 | .891 | .880 |] .868 | .857 | -.846 | .834 | .823 
78 .968 5006-94 5.\| | 034. |) -022' | -O1m |) 900) .888. || .877° 19.806 | .85,) 
79 1.000 OCG EGET I -G00N|) -O55) 10455) 0-022 || \.025))—.0001 |, £898) )) 887 
80 Oe sen s.0220| OLE O00) OSerlaO7 7 1.005. O54) 043.031 | i920 
81 .068 .056 | -045 | 1.034 | 1.022 JI.01I | .o99g | .988 | .977 | .065 | .954 
82 .I03 092 080 | .069 | .057 | .046 | 1.035 | 1.023 | I.o12 | 1.001 | .989 
83 139 .128 ELON EOS IN -OG48N-O62 01) 1072" || .000 || 7.028. |, .037 | 1.026 
84 .176 SEOs) e154 [rt 42 13 teat 2OnMbOGu N07). «O60! |) 074) )/5 002 
85 I.215 1.204 | 1.192 I.181 1.369 1.158 L.I47 | 1.135 | 1.524 | 1.112 | 1.101 
86 254 PZAg ess 2) || 2208 260 We eEOyens 9150) | 175 | 103 | .52>|| 140 
87 -295 284 272 |e 20ae odo Musee o mn 227 Ne GOES | 9.204 | .TO2NIe Tod 
88 336 aes te i) 302 ZOE Ne 2 7ON 20s | G2574) .245 i 234" 222 
89 379 SOoa aoe sS4 5a Mes saep ese 2h eS Ele) GOO}, 2208 | 277) a 2205 
90 1.423 | 1.412 | 1.401 | 1.389 | 1.378 } 1.366 | 1.355 | 1.343 | 1.332 [1.321 | 1.309 
gI 469 | .457 | -440 | .435 | -423 | -412 | .400 | .389 | .377 | 366 | .355 
92 as EGOA MAG 2 4011) 470 fa-45e 447.) -A35 || 424 || .412))) 40% 
93 563 | .552 | -540 | .529 | .517 | -500 | .494 | -483 | .471 | -460 | .449 
94 612 HOE W500 e575) 500 | 2555 1 543 | 5320) 521 | .509 | -408 
95 1.662 |1.65r | 1.640 | 1.628 | 1.617 | 1.605 | 1.594 | 1.582 | 1.571 | 1.559 | 1-548 
96 -714 703 | -691 | .680 | .668 | .657 | .646 | .634 | .623 | .611 | .600 
97 -707 BGO 0 744 il 3733 G22 NeTtOu OOO), 2087) .7709), .004. |) 088 
98 -822 rE 700 | 76) ey 7OUl sfOSuin e753 i <742) |) 3730-), -710 ao 
99 878 .867 | .855 | .844 | °.832 |] .821 | .809 | .798 | .786 a i 3 
1.936 | 1.924 | 1.913 | I.9or | 1.890 |1.878 | 1.867 | 1.855 | 1.844 | 1.832 | 1.821 
Ae a4 ae .972 | .060 | .949 | -937 | -9026 | .914 | .903 | .891 | .880 
102 2.055 | 2.043 | 2.032 | 2.020 | 2.009 | .997 | .986 | .974 | .963 | 951 | -940 
103 Assay .106 | .094 | .083 O71 | 2.060 | 2.048 | 2.037 | 2.025 | 2.014 | 2.002 
IO4 .181 -169 | .158 | .146 | .135 | -123 TE2 | 100 || 2086. | 07.7. |) .000 
105 2.246 | 2,235 | 2.223 | 2.212 | 2.200 }2.189 | 2.177 | 2.166 | 2.154 | 2.143 | 2 ft 
106 314 302 | .2900 | .279 | .267 | .256 | .244 | .233 | .221 a - 
107 382 371 | 6350} -349 | 2330 | -325\| -313 | .302'| -290 | -27 .207 
108 453 | -442 | -430 | .418 | .407 | 395 | -384 | -372 | .361 | -349 | -337 
109 525 | .514 | .502 | .49t | .479 | -467 | .456 | -444 | .433 | -421 | -410 
10 2.599 | 2.588 | 2.576 | 2.565 | 2.553 | 2-542 | 2.530 | 2-519 | 2.507 | 2-405 2.484 
110 AexAB |+.0004|+.0008|+.0012] +.015}+-.0019|+.0023|]+.0027|+.003 1|+.0035|+.0039 
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TABLE 75. Ee DUCTION OF PSYCHROMETRIC OBSERVATIONS. 
ENGLISH MEASURES. 


 — 32 
mot gt at 7 
Values ofe =e 0.000367 B (t — 2’) (« + sate ) 


B = 30.00 


11 12 16 17 18 19 20 


[Fo Inches. | Inches. | Inches. | Inches, | Inches, | Inches. | Inches. | Inches. | Inches. | Inches. | Inches, 
60° | AexAB/|+.0041|+.0045|+.0049|+.005 21+.0056/+.0060|+.0063 |+.0067|+.0071|+.0075 
60° | 0.522 | 0.399 |.0.388 | 0.376 | 0.365 [0.354 | 0.343 | 0.331 | 0.320 | 0.300 0.298 


13 14 


6r SAT [0.479 1]| 400) || -3O5e) -364 [3730 BOL | <G5On) -GG0)) es2onlmes i 7 
62 560 | .437 || .426 | .415 | .403 | 302) || .381 || .370 |) .359 || -347 | -330 
63 1580) |) 457 NeeddOnl 435 dea al 4 E240 | -300 [3 7Sn 30 7a] mes oo 
64 600 4) <4'785 PP tOON | 455) 4 44e | 4330) 4220-4 TOM goon accom mesiiy) 
65 .623 | .499 | .488 | .476 | .465 | -454 | .443 | -431 | -420 | .409 | .398 
66 645 | .521 | .510 | .498 | .487 | .476 | .405 | -453)) -442°) agra 2420 
67 667 | .544 | -532 | .521 | .510 | .499 | .487 | -476 | .405 | -454 | .442 
68 60r | 25070) 2550 |) 544°) 6533) 65220 St ia|) 400i 400) |e 4 717m eed OO 
69 7T5 | sSOT) o580} -508 11-5570) 5405350) 523 eS Ee nes Oe mE ACO 
70 3740 |) -016) |, .605 |) .503 |) 58212572, 550") -540n 537 i a5 2Cm mesma: 
71 -706) | 64% || .630.| -619 || .608>f 506 |, 585) -574 | 502 J 55a e54o 
HE 792") 008 |) .056. ..045 || 634. | MO2g- |S Or tr 0008586 uae 5 7 lesOO 
73 819 | .695 | .684 | .672 | .661 | .650 | .638 | .627 | .616 | .604 | .503 
74 847 |! 3723) | <7Er | 2700 ||) -680) ||) <67Sa)|) 000!) O55, | 044-022 mi moon 


aS 876.) «752: |) i740)\) 2720) || 2728) 1 5700) 1 005.|) 0845). 67211 sOOmm mono 
76 900.) 78m | 77051 .758 |). 74'7alle 730 ul ac7 25m er 7E Sule 7O2 a] ue OO ten OT 
77 O30m)—2512) | “S00 780) |) 778 | aZO0n la e755 74 4anl oe ne 7 ea 
78 908 | .843 | .832 || .820 | .809 | -708 | -786 | -775 1-764 4) 752) 7a 


2030) -559) ||| 807s!) 706.) 7550) 773 
.863 | .852 | .841 | .829 | .818 | .806 


79 I.000 | .875 | .864 | .853 | .841 
80 1.033 | .909 | .897 | .886 | .875 


81 .068 | .943 | .931 | .920 | .gog | -807 | .886 | .875 | .863 | .852] .841 
82 -103 | -978 || «967 | .055' || .944 | -032 | .o2n | .o10 || 808 || -887 | 4876 
83 +139 | 1.014 | T.003 || .990 || .980)) 060) // -057 | -046 |, .035 | .o235|) cone 
84 176 | .051 | .040 | 1.029 | 1.017 J 1.006 | .995 | -983 | .972 | .960 | .o49 


85 1.215 | 1.090 | 1.078 | 1.067 | 1.056 [1.044 | 1.033 | 1.021 | 1.010 | .999 | .987 
86 -254 | .129 | .118 | .106 | .o95 | .083 | .072 | .061 | .o49 | 1.038 | 1.027 
87 -295 | -170|..158 | .147 | .135 | -124 | .113 | -I0L | .ogo | .078 | .067 
88 -330)}) .20T.||| 200) .EOSa| (770 OSM ee haul EAGaIER Tore coon mEroS 
89 379 | -254 | -242 | .231 | .220 | .208 | 107 || -185 | 174 | -163 | caez 
90 1.423 | 1.298 | 1.286 | 1.275 | 1.264 ]1.252 | 1.241 | 1.229 | 1.218 | 1.206 | 1.195 
(ont -469 | 343 | -332 | .320 | .309 | -207 | .286 | .275 | .263 | .252 | .240 
92 515 | 390 | .378 | .367 | .355 | -344 | .332 | .321 | .310 | .208 | .287 
93 503 | -437 | -4260 | .414 | .403 | -301 | .380 | .369 | .357 | .346-| .334 
94 612 | .486 | .475 | .463 | .452 | 440] .429 | .418 | .406 | .395 | .383 
95 1.662 | 1.537 | 1.525 | 1.514 | 1.502 [1.491 | 1.479 | 1.468 | 1.456 | 1.445 | 1.433 
96 714 | .588 | .577 | .565 | .554 | -542 | -53r | .520| .508 | .497 | .485 
07 -767 | .641 | .630 | .618 | .607 | .595 | .584 | -572 | .561 | «550 | .538 
98 822 | .696 | .684 | .673 | .661 | .650.| .638 | .627 | .615 | .604 -593 


-706 | .694 | .683 | .671 | .660 | .648 
-763 | 3.752 | 1.740 | 1.729 | 1.717 | 1.706 
822 | 811 | .799 | .788 | .776 | .765 
882 | .871 | .859 | .848 | .836 | .825 
044 | .933 | .021 | .910 | 808 | .887 
008 | .997 | .985 | .974 | .962 O51 


99 878 | .752 | .740 | .729 | .717 
{00 1.936 | 1.809 | 1.798 | 1.786 | 1.775 
Tol 994 | .868 | .857 | .845 | .834 
102 2.055 | .928 | .917 | .905 | .804 
103 :1I7 | .9O1 | .979 | -968 | .956 
054 | 2.043 | 2.031 | 2.020 


ian! 
HK 


H 
fe) 

ase 
H 
ioe} 
Ll 
iS) 
to 
to 


105 2.246 | 2.120 | 2.108 | 2.097 | 2.085 | 2.073 | 2.062 | 2.050 | 2.0 2.02 

106 314 | .187 | .175 | .164 | .152-[.14r | .129 8 i ct a 
I07 -382 | .255 | .244 | .232 | .221 [209 | .198 | .186 | .175 LOB ange 
108 453 | .326) .314 | .302 | .291 | .280 | .268 | .257 | .245 | .234 | .222 
10g 525 | 308 | .387 | .375 | .364 | .352 | .340 |] .329 +317 | .306 | .2904 


110 2.509 | 2.472 | 2.461 | 2.449 | 2.438 [2.426 | 2.414 | 2.403 | 2.391 2.380 | 2.368 
10 | AeXAB}+.0042|+.0046|+.0050|-+.0054|+-.0058]+.0062 +.0065]-++.0069|+.0073|+.0077 
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: TasLe 75. 
REDUCTION OF PSYCHROMETRIC OBSERVATIONS. 


ENGLISH MEASURES. 
Values of e=e’ —0.000367 B (¢—?’) G a5 =) 


1571 
B=30.00 


0.0 21 22 23 24 26 27 28 29 30 


Inches, | Inches. | Inches. | Inches, | Inches, Inches. | Inches. | Inches. | Inches. | Inches. 
Ae X AB|+.0078)+.c082|+.0086|+.0090}+.0093|+.0097|+.0T01|+.0105|+.0108|-+.0112 
0.522 |0.287 |0.275 | 0.264 | 0.253 0.231 | 0.219 |0.208 | 0.197 | 0.186 
-54I |0.305 | -204 | - i iokd ae -249 | .238 | .227 | .216 | .205 
.560 PQ 25e SrA al = C206) bot -209 | .257 | «240 | .235 | .224 
-580 AG a 23345 « ead |e e250 8 | 0-277 || 200) |) 2255 | road 
Gor | .365 | -354 | - 332] - .309 | .2908 | .287 | .276 | .264 
623 | .387 | -375 | - 353 | - -330 | .319 | .308 | .297 | .285 
645 AOS a\e=3O7 alls - A 63528 S48n i! -330) || 310) || 307 
.667 ‘ 208! s - A E3750) eS04)\|)) -352) ||| -341 | 2330 
691 ; =4434)|) ‘ r SSOSN ECO Taes TON) 304 | -.353 
-715 4 ao7 | = : ; 54229) ATL) | 300) |) 2388") 2377 
oe oa ae 492 | - : . 447 | -435 | -424 | .413 | .402 
-766 : ASL |B - ‘ 472 | .4601 | .450 | .438 | .427 
792 | - 544 | - . . 498 | .487 | .476 | .464 | .453 
819 é ares || 5 $5 S95)) 25250) 7-524) 503 | .4oL || .480 
847 Zi .598 | . ‘ : CGS e542 531 | .519 | .508 
-876 af 2027) | - : : SS OZ SVE e550) 6540) | 537, 
.906 s ROR 7A ils J 023 | .01%-|.600 | .589 | .577 | .566 
-936 ‘| LOB) : -653 | .642} .630 | .619 | .608 | .506 
.968 é yrGallhs i 684 | .673 | .662 | .650 | .639 | .628 
I.000 : Hise || “ 3 -705 | .694 | .683 | .671 | .660 
I.033 : AMP : 5 Sf || oe NN ES || orn |) eee 
.068 ; OOM. : pfO4 eT 72) | «700 | 750 19.738) ).727 
103 : Bde" |e : 819 | .808 | .796 | .785 | .773 | .762 
-139 : 889 | - : 855 | -844 | .832 | .821 | .810 | .708 
.176 : .926 | . ‘ : 881 | .869 | .858 | .847 | .835 
i, 255 : OO5t) 12 4 4 919 | .908 | .896 | .885 | .873 
254 .004 | - . 970 | .958 | .947 | .035 | .924 | .913 
+295 2 .044 | I. i : 999 | .987 | .976 | .964 | .953 
-336 : .086 | . : 4 -O40 | 1.029 | 1.017 | 1.006 | .994 
379 ; 264 © : .094 | .083 | .071 | .060 | .o49 | 1.037 
42. Be he | aE : -127 | 1.115 | 1.104 | 1.092 | 1.081 
ie - 8 2 : tes eeLy2ei| .LOO) |, -AO) | «138! .120 
+515 - 2 ci 4 230u|n2kon| 2071) .20S | G4) 4.272 
563 ; : : : Por aleecOOn | | .2540 |) s243) | 230 | 6.220 
.612 : : : a 2Omsh hn 303) | 6202) |) 280 |\.200 


1.662 : , 5 ; PaVOM EZ 050%.353 | 1.342|\1.330) 1,310 
714 : 4 428 | .416 | .405 | .393 | .382 | .371 
-707 Ravel cs 4 - 481 | .469 | .458 | .446 | .435 | .423 
.822 BS ORON 5 Z CRAG asS 24a heal SOE 1| .450) \\0-479 
878 Lee Pal oe : ; PSOmnN-HSO) 508 | <5570| 5545 | 2534 

1.930 .694 | I. 5 x -648 | 1.637 |1.625 | 1.614 | 1.602 | 1.591 
oe Si Selle as : : .707 | .096 | .684 | .673 | .661 | .650 

2.055 oui es 4 3 AGN SASS | EEN GRAN ee) Arf) 
ELy O75 « ; a OL OLGr .o00) |! +705. «783 Ik 772 
-18t OBO In| ere 5 : .893 | -882 | .870 | .858 | .847 | .835 

2.246 .004 | I. : ‘ I.958 | 1-047 | 1.935 |1.924 | 1.912 | 1.901 
314 O75 || 2: : E 2.025 | 2.014 | 2.002 | .gg1 | .979 | .968 
.382 EEAGI I s A fi 094 | .082 | .07I | 2.059 |} 2.048 | 2.036 
453 2a is : 5 COMM eT Soul eTATe | sLZOnl LEO |nlo7 
525 Peto || , OPIS | pI oie A Waele eel Cadel) || paige) 

BSOO 0 | 23357) V2. i ; 2.310 | 2.299 | 2.287 | 2.276 | 2.204 | 2.253 |{ 

AexX AB |+.c081|+-. é : .C096|+.0100]+.0104|+.0108}+.0112/+.0116 
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TABLE 75. 
REDUCTION OF PSYCHROMETRIC OBSERVATIONS. 


ENGLISH MEASURES. 


! — 32 
ee ae iY 
Values of ¢ —¢’ — 0.000367 B (¢-?’) («+ nor ) 


B = 30.00 


0.0 32 | 33 36 | 37 | 38 | 39 | 40 


Inches, .| Inches, | Inches. Inches, | Inches. | Inches. | Inches. | Inches. 
AeX AB/+. +.0120/+.0123 +.0134|+.0138|+.0142|]+.0146|+.0149 
0.163 | 0.152 0.130 | O.IIg |0.107 | 0.096 | 0.085 | 0.074 |f 
Pike? Wi ameG ae V3 HAG | 137 a) -L20e) US ale TOA a Ooe 
[201M ee TOOm mm LOSI) 5 Om) EA Soll erect) eel 2a [meee 
spiest | y7ske) | piers) if Glezoy |p olen MN auME |) nies || wee 
PUNE core | 208: |) sLO7 1) sLOO NN RE 74m TOs ieee 


F203 02520 ae £2204\ 2E8) || s2O7) CLOG eee-LOs meters 
Pris | page BSE NM 2240 || 5220 he 27 1200s NOS 
2307 eeOOnll es 272 | .202 1" 7255) 2400-225) enon 
evere) | cene: | 2207.) 285 4) 274 al) e203 aN, 25m meee 
354 aso 4S ae EMM peistey || Reterem yh cutee || aye || eve: 
B70) -2085 |e BAS Al 3845) s323e -31 Tall) eoOCn messO 
-404 | .303 | - 3 (Ey 3.50) t= 337 | +325 | +314 
AQ Talla LOM mtoye | Sateis || : -352 | «340 
A5O 0) e440 line TA SAg EGA TO alee : B70) | ea0F 
ASS | cA74 AST a siAoy|. = : 406 | 4305 
sip Il Revs | 480 | .469 | . ‘ 435 | .424 
143 4) <532 i) = 509 | 498 | . : 464 | .453 
SAE eg O2 ule 25400 e520 ca : 495) | 458 
OO Sales O47 ae 257 Tel OC MILs : -526 | .514 
037 |) «626%) ¢ 2003.50.20) ‘ 550 | e547 
Soptoy | SOLoy |r 1026 2025 4ne : -5QI | .580 
2704 | -003) | = .67¢ | .659 
7304 ls {20 le -705 | .694 
-775 | -704 | . -741 | .730 
OLS Ss -OOtN ne 778 
205 Dll eOOl Mere 817 
2000) || GS7G: ll: 856 
19201 | .056 slur 896 
(07 2u OOO as 937 
1054 | 1.0020 ee .980 
1056 Oa ste .024 
LO? OL ms .069 
sE5O0|| abZOml) - 15 
SLOP aiip e100 || ws .163 
S24 Giles 234 lee SLD 
7200) T.285 9 | a 202 
ASM sGQ ON es 313 
740 Mis eOnlinn 366 
455 | -443 | - 420 
eine WP zitayey, {| 476 
-568 | 1.556 | 1. 58G) 
[O02 7a ex O tsi ae 592 
LOOT) wOVGa ine 652 
-749 | -737 | +714 
deve? || eleve || 778 
1.878 1.843 | I. 3 808 © 1.785 
045 : FOLON Ms : : 5 852 
2.013 ; O70 U. « : : : 921 
.084 | . 2.049 | 2. : : -QQI 
2.156 Oye OT 2 : : 2.063 


+.0123 . +.0143 fi +.0154 
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TaBLe 75. 
REDUCTION OF PSYCHROMETRIC OBSERVATIONS. 


ENGLISH MEASURES. 


—- 
Values of ¢ = e’— 0.000367 B (i — #’) (: +5 =a) 


B = 30.00 


42 | 43 46 | 47 | 48 | 49 | 50 


Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. 
+.0157|+.0161/+.0164}+.0168|+.0172|+.0176|+.0179|+.0183)|+.0187 


0.051 | 0.040 | 0:029 0.018 | 0.007 
059 | .048 | .036 | .025 | 0.014 | 0.003 
.078 | .067 J .055 | .044 | .033 | .022 
se98 | “7087 | .075 | .064 | .053 | .o42 |. 0.019 
SEES i kO7, [e090 || 085 | .073 | .c62 ||. .040 


SEG seen Mea Lige| LOS | COA. -.083)-|| ; 06 
POL | ee2 SOR -k3Oeete7 a) 000! |). TOs! a .082 
LoS LZ) | -EOTal| pe eSON. ES8) | Tor. -105 
207 || LOS) fearogmi -173> | ".102))| .r50 }|. 3 128 
2230 |) 6220) | .208-|"".107| --1S5 | 5x74 |}. <E52 


e25Ga eet Ay Al e2321N 22 Te STOW. TOO) la 176 
ZOO Me eZOO! Ly s250nlu e240=ios5, | .224) IP. -201 
SSOOMNRCOS Che 2o4n ll) «273-1 ecOm 250) Ne PONG 
eS aeesee (a gSEE od @200° 1) 22650 9.277 a 4254 
SOL E350) [rssO eazy |) -3EO°|) 804 i .282 


e30O0npees TO. 10-307) (9-350 | =344\| 333°]: .310 
AION) 2405. 42300) |) -385) .374.)| (3362) )) - -340 
449 | .438 | .427 | -415 | .404 | .303 | - .370 
ABO NAD 10-4564 440°) 435°) .424-) 401 
Pete eRSODMMnsOO e476: |) 7407 || 450 |. 433 


5460 | . Ape eal MO -500 | .489 | . .466 
579 | + 557 | - -534 | -523 | - +500 
<OF4.) 2 ESO Se bOI 1.500) |) as55 Ori 3 535 
S050) 4 Zorn. OE) | 605 4 92504 i). a5 
687; |e POOR Mee OS3, || 6.042" | .030 ih. -608 


hOB os Ogu BOOT || 050.1) 9.000) |). .646 
E : Ont « Ay TION eaeTOou ||| 6 085 
828 | . “05-3 Om We TRO TAS) lee 725 
869 | . 846 | . Seg GOT: |) OOD! 1.700. ||): a7 00 
O52. = 889 | .- 5BOO HOSS Wi O43) | O32 lie 809 


EOS 5 (ree OBZ EQTOMN COGN O07 slr O75 lies 853 
1GOO'5}) 2079 |<: 955 | -043 | -932 | -920] « 898 
3047 | Ie 1024 |X; COL || §.980 | 078 | 007 |. 944 
.094 | . Soy on | .048 | 1.037 | 1.025 | 1.014 | I. .QOT 
SEAS ic Apso. ||" aA 10097 ||) 1086} .074 | .063 |, ; .040 


OF || EES?) (1.1704 1. PIA L.130 | T.124 | 1.113) | I. .090 
WAAR Zaau) 2220). gO aero 7a" 2170 | r04 | .I4I 
PAO e200 e274 pias || Bakers! Petey Nee a 194 
352) WPesd0i i o320)-|- > PASO e2OL le 203) ||) 27k) se 248 
1.407 | 1.396 | 1.384 | I. 1.361 | 1.350 | 1.338 | 1.327 | I. T.304 


Ae X AB |+.0157|+.0161|+.0165|+.0168]+-.0172|+.0176|+0.180|+.0184/+.0188/+.0191 
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TABLE 75. 
REDUCTION OF PSYCHROMETRIC OBSERVATIONS. 


ENGLISH MEASURES. 


t’ — 
Values of e = e’ — 0.000367 B (-1(1 + = 3?) 


B = 30.00 


52 


Inches. | Inches. Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. 
+.0192|+.0195 +.0203}+.0207|+.0210|+.0214|+.0218]+.0222/+.0226 


0.008 
0.028 0.006 


.049 | . .027 | 0.016 
Hoppe ||| .049 | .037 
[00 3) Koyyfin, || Selete) || A : C.0I5 | 0.003 
srEntoy |) c .094 | .083 | . : , .038 | .020 | 0.015 
SLAOW 118 | .106 |x A f 3005 j]|_ <O50)) 9-026 


OSs Beno ase | 3 : .086 | .075 | .063 
STOO Sty) |) palsy || : ; EL eeloo) oso 
<2 OTH mas SLOAN eLOoa a ee a ee <148 | 9.037 | =2 20) |/eaaal 
6243; I a $2201)|| §-200) | eetOot ie C75) SLOAe 5s eee ae 
Me fe ie 1248.4| 223 7a eee sn lee 203) || 2IOT, || -1OO.\/ OO) 


[2005s Pee) || AOS | s 5 4230 | .220) | "2269) ||| Walon 
20a ue -300 | .294 | .283 | -- -260 | .249 | .238 | .226 
SS) llc 43300) 2325) | o-3see 2201 | 279 || 2268 1 ees 
AEXOYS) I> 3607 | 2356 | .2444)- 3322 | 2310) | 4200 \—.206 
A22 300!) sB0o) | <ci70N les 354.4) «B420) ook! |mesee 


455 | - -432 | .421 | .409 | . -387 | .375 | -364 | .353 
489 | . 1460) e455 | 44a 42 420 | .409 | .398 | .386 
524 | - -50r | .489 | .478 | . 455 | -444 | -433 | .421 
559 | - 537 | -525 | -514 | .- 491 | .480 | .469 | .457 
AOL || << 5 74a ehO2k0) so ola 3520 | 2527 | 565 | 404 


AoRV.N |! eloe 2012)! [0067 1/)-5S0n ae 50071 555) 1) 54a ees 
SOS ee ROME | eeesoyy | coeds} || s 7005, | 2504 || .5S2.hmeguaE 
EEA ee 00%, ||| <O8o00 1 5-008.) a: 0451 .034 | (623) 26i 
755 7321) S72r Ne 7OOa -687 | .675 | .664 | .652 
0.798 0.775 | 0.763 J0.752 0.729 |0.718 | 0.706 |0.695 


+.0194 +.0202/+.0205]+.0209 +.0217|+.0221|+.0225|+.c228 


SMITHSONIAN TABLES, 
182 


TABLE 76. 
RELATIVE HUMIDITY. 


TEMPERATURES FAHRENHEIT. 


RELATIVE HUMIDITY, OR PERCENTAGE OF SATURATION. 


10 | 20 | 30 | 40 | 50 60 70 | 80 | 80 | 100 


Vapor pressure (inches). 


0.0007 0.002 | 0.0028 | 0.0035 | 0.0042 0.0056 | 0.0063 
.0007 | 0022 | .0030| .0037] .co45] . .0060 | .0067 
.0008 |--. -0024 | .0032| .co4o} .0048]| . .0064 | .0072 
.0008 | . .0025 | -0034 | .0042] .co5r| . .0068 | .0076 
.0009 | . -0027 | .0036| .0045 | .0054| . .0072} .0081 


0.0010 | 0.0029 | 0.0038 | 0.0048 | 9.0057 | 0.0076 | 0.0086 
.0OIO | . .0030 |} .0040 | .0050 | .co60 .008I | .00Q91 
JOOEL i". -0032 | .0043 | .0053 | .0064 .0086 | .0096 
<OOL® || .0034 | .0045] .0057] .0068 -OCOOI | .OTO2 
100E2 |\\ .0030} .0048 | .co60 | .0072 .0096 | .o108 


0.0013 0.0038 | 0.0051 | 0.0064 | 0.0076 0.0102 | 0.0114 
COEF || © 2 .0040 | .0054 | .0067] .co81 |} . .0108 | .o12T 
<OOTA |: .0043 | .0057| . .0086 | . 0114] .0128 
LOOES, | Us .0045 | .co60] . -OOOI | . .O12I | .0136 
006 +. .0048 | .0064| . .0096 | . .0128 | .o144 


0.0017 0.0051 | 0.0068 | o. O.O10I 0.0135 | 0.0152 
.0018 |. .0054| .0O7I}| . .0107 .0143 | .or61 
.0OIQg | . 3005.7") #00701) 3 .OIT3 OL ST AOL 7O 
.0020 .0060} .0080] .o7 .O120 .0160 | .or80 
.0021 .0063 | .0084] . .O127 .o169 | .oI1gO 


0.0022 0.0067 | 0.0089 | o. 0.0134 0.0178 | 0.0201 
.0024 0071 | .0094| . .OI4I .0188 | .0212 
«0025 .0075 | .0099 | .O12: .O149 .O199 | .0224 
.0026 .0079 | .o105| . .0158 .0210} .0236 
.0028 20053) | SOETE jas .0166 .0222 | .0240 


0.0029 0.0088 | 0.0117 | o. 0.0175 0.0234 | 0.0263 
0037) 2 30093).| 0123 |) 1 .O185 | . .0247| .0278 
16033 |) .0098 | .0130| . SO105 |. .0260 | .0293 
.0034| . 5OL03) (|, -0137) 50200) |. .0274 | .0309 
.0036 | . SOLO) |i) .OEA5 |) _ COZET |. .0289 | .0325 


0.0038 0.0114 | 0.0152 | o. 0.0229 0.0305 | 0.0343 
.0040| . 0120] .o16r | .02¢ SO2AE | 2 .032I | .0361 
0042] . 10127 |) cOL69) 2 3 SO254 1) .0338 | .0380 
-0044| . OL34 | .0578.| 3 SO207 1% .0350] .0400 
10047 | .OI4t | .o187] . 50200) |e ss .0375 | .0422 


0.0049 0.0148 | 0.0197 | oO. 0.0296 0.0394 | 0.0444 
.0052 .0156| .0208| . POSTE ii 1. .0415 | .0467 
«0055 0164 | .0218| . O32 || -0437 | .O491 
.0057 BOL 720) 0230) | - 0344 | . £0459 | .O517 
.0060 0181] .0241] . O33 02) I. .0483 | .0543 


0.0063 0.0190 | 0.0254 | Oo. 0.0381 0.0508 | 0.0571 
.0067 LO20GN| ©.0207) |v <2 .0400 | . .0534 | .0600 
.0070 5O2£0) |) .0280 ||: O42r |). .0501 | .0631 
.0074 .O221} .0205]| . .0442} . .0589 | .0063 
.0077 10232. 18530300) || .0464 | . .0619 | .0696 


0.0081 0.0244 | 0.0325 | Oo. 0.0487 0.0650 | 0.0731 
.0085 | - 26250 |) .OZ4E | : POSE2 .0082 | .0767 
.0089 | . 30268 | .0358 | - ROSS 7 tas .0716 | .0805 
.0004 | - 160282 4.0376 || = 30503; i 24 .0751 | .0845 
.0099 | - 0290 | .0394| - .O591| . .0788 | .0887 


0.0103 0.0310 | 0,0413 0.0620 0.0827 | 0.0930 


9 
8 
7 
6 
5 
4 
3 
2 
E 
== 8) 
I 
2 
3 
4 
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TABLE 76. 


RELATIVE HUMIDITY. 
TEMPERATURES FAHRENHEIT. 


10 


RELATIVE HUMIDITY, OR PERCENTAGE OF SATURATION. 


ao | 50 


Vapor pressure (inches). 


20m 0.010 
2¥ seve 
22 .O1L 
DE .O12 
24 .O12 
25 0.013 
20 .O14 
27 .O14 
28 .O15 
20 .O16 
30 0.016 
31 .O17 
32 .018 
Be -O19 


36 .02T 
By .022 
38 .023 
39 .024 
40 0.025 
41 .026 
42 .027 
43 .028 
44 029 
45 0.030 
46 .031 
47 -032 
48 034 
49 035 
50 0.036 
51 .038 
52 039 
5s) O41 
54 042 
55 0.044 
56 045 
ou 047 
58 .049 
59 050 
60 0.052 
61 .054 
62 .056 
63 .058 
64 .000 


65 0.062 
66 .004 
67 .0607 
68 .069 
69 .072 


0.052 | 0.062 
.054 -005 
-057 .068 
.060 .O71 
.062 -075 

0.005 | 0.078 
.068 .082 
.072 -086 
.075 «090 
079 | .004 

0.082 } 0.099 
-086 -103 
-090 -108 
094 £3 
.098 SL 7 


-102 -122 


0.072 
.076 
.080 
.083 
.087 


0.092 
-096 
-I00 
105 
Aine) 


0.115 


121 
-126 
Sine 
BE) 
-142 


-106 vue, .148 
.IIO BAD 154 
Antals Bao 7) -160 
-119 -143 -167 
0.124 | 0.149 | 0.173 
-129 -155°| .180 
-134 -I161 -187 
-139 -167 -195 
“145 -173 “202 
0.150 # 0.180 | o.210 
-156 -187 .218 
.162 -194 227 
.168 -202 236 
75 .210 245 
0.181 | 0.218 | 0.254 
.188 .226 -263 
-195 234 273 
+203 +243 284 
.210 252 -204 
0.218 | 0.262 | 0.305 
-226 271 1306 
+234 .281 328 
243 +292 +340 
.252 .302 ane 
0.261 | 0.313 | 0.365 
.270 eos 370 
-280 ~336 392 
+290 +348 .406 
.301 361 421 
0.311 | 0.374 | 0.436 
322 -387 | .451 
+334 +400 -407 
+345 +415 484 
-358 | .429 | .500 


0.370 


0.083 | 0.093 
.087 .098 
.OOI .102 
005 107 
-100 112 

0.105 | 0.118 
IIO 123 
IT5 1209 
120 Asis 
126 -142 

0.132 0.148 
138 ALS 
-144 162 
I50 .169 
156 176 


-169 IOI 
176 | .198 
-183 206 
Igt 214 
0.198 | 0.223 
206 232 
+214 241 
Ree 250 
231 260 


250 281 
+2590 292 
-209 +303 

279 -314 

0.290 | 0.326 

OF 339 

312 351 
+324 -365 
-336 378 

0.349 | 0.392 
.362 407 
ys 422 

389 437 

403 453 
0.418 | 0.470 

433 487 
448 504 
404 522 
481 -541 

0.498 | 0.560 

516 580 
-534 601 
+553 622 
“572 644 
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RELATIVE HUMIDITY. 
TEMPERATURES FAHRENHEIT. 


EEE 


TABLE 76. 


RELATIVE HUMIDITY, OR PERCENTAGE OF SATURATION. 
10 20 30 | 40 | 50 60 | 70 | 80 90 100 
Vapor pressure (inches). 

0.074 | 0.148 | 0.222 | 0.296 | 0.370 | 0.444 | 0.518 0.592 | 0.666 | 0.740 
.077 -153 .230 306 383 450 530 .612 689 -766 
°79 158 238 317 | .300 | .475 | .554 634 | .713 | .702 
.082 164 246 328 .410 491 S75 655 787 819 
.085 -508 593 .678 762 847 

6.526 | 0.613 | 0.701 | 0.788 | 0.876 
-543 -634 724 815 -906 
562 | .655 -749 843 936 
581 .677 774 871 .968 
.600 -700 .800 -90O0 | I,000 

0.620 | 0.723 | 0.827 | 0.930 | 1.033 
.041 -747 854 961 | 1.068 
.662 By) .882 093 I.103 
-684 -797 OLE etO25e tks 
-700 .824 OAT, | 5.050) |) 1.276 

0.729 | 0.850 0.972 | 1.093 £205 
ylse 878 700219 41-120) 1.254 
he .906 £030. 1005 I.205 
.802 -936 #000) |) 9.203 1.336 
828 O00 | ettOA Wet. oA mt. 

0.854 | 0.996 El3O fe t.200 ol hed 
.881 | 1.028 Fel 5 EB22 il -A 0G 
.909 | 1.061 Tr2 DOME GOA! jie .6 HG 
.938 | 1.094 D250) |) 2-407) wie T.503 
.967 | 1.128 1.290 | 1.450 | Tore 

0.998 | 1.164 I.330 | 1.496 | 1.662 

TO20 E200 i T.37E 11 5543.0) 2.704 

©.000' ||) 1.237 I.414 | 1.501 1.767 

I.093 | 1.275 1.458 | 1.640 | 1.822 

dsi27 | 2.315 1.502 | 1.690 | 1.878 

T.16t | 2.355 | 1-548 || 1.742 | 1.936 

I.197 | 1.396 | 1.596 | 1.795 | 1.994 

Pest Aso I.644 | 1.850 || 2.055 

I.270 | 1.482 T-OOA MI t.005 0), 2:0a7 

1.309 | 1.527 T,7A45 || 1.003 |) 2.152 

TsA5 | 1.572 i707) 2.022 a\e2.240) 

Teo h.010 || ©.55D | 2.082 | Z.gra 

1.429 | 1.668 1.906 | 2.144 | 2.382 

TAT 2 es 7 L7 T9072) || 27206. *|peotAing 

T5605) | 1-768 BiO20 || 25273 | 2505 

I.560 | 1.820 2.080 | 2.339 | 2.500 

1.605 |) 1:873 2.140 | 2.408 2.076 

T.652 1.927 2.203 | 2.478 2.754 

I.700 | 1.983 PIO MN 2.550) (|) 2.033 

1.749 | 2.041 2.332 | 2.624 | 2.915 

1.800 | 2.100 | 2.399 | 2.699 | 2.999 

T0540 22100 2.408 | 2.777 | 3.085 

I.904 | 2.221 225200) 25050 simoen7a 

1.958 | 2.285 BOUT | 2.037 \) 3.204 

2.014 | 2.3490 | 2.085 | 3.021 | 3.356 

2.071 | 2.416 2.701 | 3.100 | 3.451 
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TABLE 77. 


REDUCTION OF PSYCHROMETRIC OBSERVATIONS. 
METRIC MEASURES. 
Values of ¢ = e’ — 0.000660 B (¢ —?#’) (1+ 0.00115 7’) 


813 
.898 
-QOI 
1.093 


1.203 
£323 
1.453 
1.595 


2.005 
2.290 
2.501 


2.720 


2.075 


0.685 
-764 
.849 
942 

1.044 


T.154 
1.274 
1.404. 
1.545 
1.699 


1.865 


2.04.5 
2.240 


2.451 
2.679 
2.9025 


+0.013 


0.636} 0.587 
-715| .666 
<OO0!, 7 5 
-893|  .844 
-994|  .045 


T.105 
T2256) 
1.355 
1.496 
1.649 


1.816 
1.996 
2.190 
2.401 
2.629 


2.875 


+0.020 


I.055 
Dongs 
1.305 
1.447 
1.600 


1.766 
1.946 
2.141 
2.351 
2.579 


2.825 


0.538 
.616 
.702 
+795 
-€96 


T.006 
1.126 
1.256 
1.307 
1.550 


1.716 
1.896 
2.0901 
2.302 
2.520 


2.775 


+0.026}+0.033 


0.489 
567 
-653 
-746 
847 


0.057 
1.076 
1.206 
1.348 
I.501 


1.667 
1.847 
2.041 
2.252 


2.720 


+0.039 


2.480]. 


0.440] 0.301 
25] 29-406 
604) -554 
-696| .647 

-748 


0.858 
978 
1.108 


1.249 
I.402 


C.907 
1.027 
I.157 
1.208 
I.451 


1.617 


1.797 
T.992 
2.202 


2.430 
2.676 


1.568 
1.747 
1.942 
2.152 
2.380 


2.626 


+0.046|+0.05 2 


PRESSURE OF AQUEOUS VAPOR, é. 
c@) 1 2 3 4 5 6 7 8 9 
C. mm. mm, mm. mm. mm. mm, mm, mm, mm. mm. 
—50° 0.029 | 0.026 | 0.023 | 0.020 |} 0.017 0.015 0.013 0.012 0.010 | 0.009 
40 0.096 | 0.086 | 0.076 | 0.068 | 0.060 J 0.054 | 0.048 | 0.042 | 0.037 | 0.033 
30 0.288 | 0.259 | 0.233 | 0.209 | 0.188 | 0.169 | 0.151 | 0.135 | 0.121 | 0.108 
e = e' — 0.000660 B (¢ —7’).(1 + 0.00115 #’) 
B = 760 mm. 
i—?’ 
»1 2 3 4 5 16 7 8 9 1.0 
C. mm. mm. mm. mm. mm. mm. mm, mm. mm, mm. mm. 
—30° | Ae X AB |!+0.006|+0.013/+0.019|/+0.0251+0.03 2/+.0.038/+0.045|}+0.051|/+0.057|+0.064 
0.288 0.239] O.1QI] 0.143] 0.004) 0.046 
319 $27 0|\" 2222]. 217A) S-E25 iO 7 s\O:o20 
354 .306] .257| .208| .160f .I1I] .v063/ 0.014 
392 3344) <205} .246) “2008)) t4o)| — 210) | 2052] 01003) 
434 3385) =.337| 280)" <2301 <IOu| | .did2ie 09st Ons 
0.480 0.431] 0.383] 0.334] 0.285} 0.236] 0.188] 0.139] 0.090] 0.042 
530 .482| .433| .384| .335f 4286] .238] .189] .140] 091] 0.043 
585 -537| 488) -.430| <300f «34% 202] 4244)" <105] 9-240) Sony, 
-646 -597| -548| .499] 450]! 401] -352] 303] <254| 206) | Lage 
O14) 2505) SiO] 2407) 418.360), 9-320)) 27a ease 


0.342 
.420 
505 
598 


c.809 

-928 
1.058 
T.199 
1.352 


T.518 
1.698 
1.892 
2.103 
2.330 


2.576 
+0.059 


0.293 
2375 
456 
+549 


0.760 

-879 
1.009 
I.150 
1.303 


1.468 
1.648 
1.843 


2.053 
2.280 


2.526 


+0.066 | 
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TABLE 77. 
REDUCTION OF PSYCHROMETRIC OBSERVATIONS. 


METRIC MEASURES. 
Values of e = e’ — 0.000660 B (¢ — v) (1 + 0.00175 ?’) 


B= 760 mm. 


1.2 . . 1.8 


mm. | : mm. mm. b mm. mm, 
+0.077 +0.090}+-0.097 +0,110/+0.116 


0.050 
-124| .075| 0.026 


-244)  .195|  .146/  .097] 0.048 
S22|0 1 273iu -224eeE 754 £26) "0.0771 0,028 
407) .358| -300] =260] .21r/ .16z|  .rr2 0.014 
3500)" 450) AORN .ohoIT e303! | 254) "\.205) |. -106 
O00] S5E :502| 453] 404) 254) .305) .« -207 


PIO e000!) -0221 S5020 60s) 404 Lara . .316 
SOS yOOl ie 7a 0h B-O89 be-032| eoS82 ie 634i" 435 
O50)" .Of0] <S61| .Srif .762) <712|/" .663) 564 
E-100}" T.051|| T.00E}] {O52— -902]) :853/ Bes! +705 
1.253] 3.204] 1.154] 1.105] 1.055] 1.005] 956] . 857 


I.419| 1.369] 1.320] 1.270] 1.221) 1.171] 1.121 T.022 
1.598} 1.549] I.499] 1.450] 1.400] 1.350] 1.301 1.201 
1.793} 1-743) 1.693] 1-644] 1.594] 1.544] 1.405 1.395 
2.003} 1.953) 1.904} 1.854] 1.804] 1.754] 1.705 1.605 
2.231 2.181) 2.131| 2.081] 2.031] 1.981} 1.932 1.832 


2.470) 2.420) 2.376) 2-327) 2.277) 2.227) 2.177 2.077 


|+0.072 +0.079|+0.085|+0.09 2 +0.098|+0.105|+0.112 +0.125 


2A 2.2) 2:3 . 2.7 | 2.8 | 2.9 


mm. mm, | mm, mm. : : . | mm. | mm. | mm, 
AexAB |+0.136|+0.143}+0.149/+0.156}+-0.162 +0.175|/+0.182/+0.188 


I.O41 0.008 
I.142 0.108} 0.059] 0.010 


252 0.217| .168} .119] 0.069 
1.373 PcG Ou eeceaul | TOOK ai 0.089} 0.040 
1.503 MOsl 420} 300) ogr7t - .218| .169] O.119| 0.070] O.02t 
1.644 10061) 556] 507) .457[ = Go| ssOOl S250), 280! LOO 
1.798 -758| .708) .650| 600] . S10) A0t| ALE) 362) 1302 


1.964 23/2573) 524) .774).- 16750) 620) 2570) 3520) Am 
2.144 TeLOZ IPOS 2i 1,003), 0535. - -854| .804] .755| .705| .655 
2.340 1.296] 1.246] 1.196] 1.147 1.047} .998]} .948| .808} .8409 
2.550 1.506] 1.456] 1.406] 1.356 1.257| 1.207| 1.157| 1.108] 1.058 
2.778 I.732| 1.683] 1.633] 1.583 1.483| 1.434] 1.384] 1.334] 1.284 


3.025 1.977| 1.928] 1.878] 1.828 1.728| 1.678] 1.628] 1.579] 1.529 


AeXAB |+0.138|+0.144|+0.151|+0.157}+0. +0.171|+0.177|+0.184|+0.190|+0.197 
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TABLE 77. 


REDUCTION OF PSYCHROMETRIC OBSERVATIONS. 
METRIC MEASURES. 
Values of e=e’ —0.000660 B (t—?’) (1 + 0.00115 @’) 


B=760 mm. 


C. mm. 
—10° AexAB}+o.202 


263 


—5 AeXAB }+0.203 


4.1 


aC: mm. 
—8° Aex AB I+o0.268 


-9° 0.109 
0.302 

510 

-730 

0.980 


+-0.269 


—5 AexXAB [+0.335 


3.2 


mm, 
+0.209 


0.061 
p23 


378 
-550 
-749 
958 
1.184 


1.420 


+0.210]+-0.217|+0.223 


4.2 


mm, 
+0.275 


0.060 
0.252 
401 
-686 


0.930 


+0.276|+0.282|+0.289 


0.188 


0.431 


+0.341 


3.3 | 3.4 


mm, mm. 
+0.215/+0.222 


0.012 
-164| 0.114 


eB 20 ieee 70 
506] .457 
-699] .650 
909} .859 
I.135| 1.085 


1.379] 1-329 


+0.228 | +0.235 


0.065 


229 
407 
.600 
809 
I.035 


1.270 


+0.230 | +0.236 


t—t’ 


0.015 


170 
357 
550 
+759 
985 


I.229 


mm. 


0.130 
-308 
50 
.710 
935 


1.180 


+0.243 


mm. 


+0.241/+0.248 


0.080 
.258 
451 


3.9 


mm, 
+0.254 


0.031 
«209 
-401 


.660 
.886 


I.130 


+0.249]+0.256 


.610 
.836 


1.080 


0.159 
Ah) 
-560 
-786 


1.030 


+0.262 


4.3 | 4.4 


4.5 | 4.6 


mm mm 


+0.281|+0.288]+0.204 


0.010 
+202| 0.153 
eA Tat eres Ons 
-637| .587 


0.880] 0.830 


+0.295 


mm, 


0.103 
ole 
537 


0.781 


t—? 


+0.301 


mm. 


0.053 
.262 
487 


0.731 


+0.302/+0.308 


+0.307 


4.7 


mm. 


0.004 
.212 


437 
0.681 


+0.314 


+0.315 


4.8 


mm. 


0.162 
.387 


0.631 


4.9 


mm, 
+0.320 


0.112 
338 


0.581 


+0.322 


5-3 | 5-4 


5.5 5.6 


5.7 


5.8 


mm. | mm. 
0.138] 0.089 


0.382] 0.332 


+0.348|-+0.354 


mm. 


0.039 


0.282 


+0.361 | +0.367/+0.374|+0.381/+0.387 


0.232 


0.182 


0.132 


0.082 


0.033 
+0.304 


SMITHSONIAN TABLES. 


188 


REDU ' TABLE 77. 
CTION OF PSYCHROMETRIC OBSERVATIONS. 


METRIC MEASURES. 


Walues of e =e’ — 0.000660 B (é — t’) (1 + o.0orr5 2’) 


v 7 t—?' 
O/ 
er a 5 8 9 10 
C. —— 
=i5e Aim. y mm, mm, mm, 
_5° EXAB +0.52] +0.59] +0.66 
x 3.02 
3 3-29 
2 3-58 
T 3-890 
4? 4.58 0.57| 0.07 
cf 4.92 0.91| 0.40 
2 5.20 27 | O77 OED O) 
3 5.68 < 1.00] ° 2.15) © 0.65 
4 6.10 2,07) 2.50/59 t.00 
5 6.54 Qi Sie .00| lant. 50) 
6 7.01 2.07) ee2eA 7k. OO 
7 7-51 3-47} 2.96] 2.46 
8 8.05 4.00] 3.49] 2.98 
9 8.61 4.56} 4.05] 3.54 
Io g.21 5-15| 4.64) 4.14 
I 9-85 5.78| 5.271 4.77 
iZ 10.52 6.45 5-94 5-44 
13 11.24 7520) e002 05 merOntAl 
14 TI.99 WOE FAT | e009) 
15 12.79 8.71} 8.20] 7.69 
16 13.64 9-56] 9.04] 8.53 
7 14.54 10.45] 9.94] 9-42 
18 15.49 11.39} 10.88] 10.37 
19 16.49 12.39| 11.88} 11.36 
20 17.55 13.44) 12.93] 12.42 
2l 18.66 14.56] 14.04] 13.53 
22 19.84 15-73) 15.22) 14.70 
23. | 21.09 16.97| 16.45] 15-94 
24 22.40 18.27] 17.76] 17.24 
25 23.78 19.65] 109.14; 18.62 
26 25.24 21.10] 20.59] 20.07 
27 26.77 22.63] 22.11] 21.60 
28 28.38 24.24) 23.72]. 23.20 
29 30.08 25.93] 25.41) 24.80 
-30 31.86 27, fie EO 20107 
3! 33-74 29.58| 29.06} 28.54 
Be 35-70 31.54| 31.02) 30.50 
33 | 37-78 33-61| 33-09] 32.57 
34 | 39-95 35-78] 35-26) 34.73 
35 | 42-23 38.05] 37-53] 37-01 
36 | 44.62 40.44| 39.92] 39.40 
37 | 47-13 42.94] 42.42| 41.90 
38 | 49.76 45-57| 45:04] 44.52 
39 | 52-51 48.32| 47-79| 47-27 
40 55-40 51.20] 50.67) 50.15 
4l 8.42 54-21} 53.69} 53.16 
42 21.38 57-37| 56.85] 56.32 
43 64.89 60.68] 60.15} 59.62 
44 68.35 64.13} 63.61} 63.08 
45 71.907 67.75| 67.22] 66.69 
45 |AexAB +0.56| +0.62| +0.69 


B= 760 mm. 
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TABLE 77. 
REDUCTION OF PSYCHROMETRIC OBSERYVIONS, 


‘ METRIC MEASURES. 
Values of ¢ =e’ — 0.000660 B (¢—?) (t+ 0.00115 


B= 760 mm. 


13 14 17 18 19 20 


We 


mm. mm, , i mm. mm. : mm, 


+0.86] +0.93 +1.13] +1.19] +5] +1.33 


+ 


+ 


OO OND UAW 
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REDUCTION OF PSYCHROMETRIC OBSERVATIONS. ‘“° 77: 


METRIC MEASURES. 
Values of ¢ = e’ — 0.000660 B (f — #’) (x +0.00115 t’) 


B = 760 mm. 
? t-?’ 
ce) | 21 22 23 24 25 26 27 28 29 30 
C. mm. mm. mm. mm. mm. mm. mm. mm, mm. | mm. an 
+15° | AeXAB |+0.141|+0.148]+0.154]+0.161]+0.168 +0.175}+0.181|-+0.188)/+0.195|+0.201 
13° FI.24 | 0.54 |)-0103 
14 EL.O9) | 1.20) | "0:78 |) 0.27 
I5 12.79 |-2.08 | 1.57 | 1.06 | 0.55 | 0.04 
+16 13.64 | 2.91 | 2.40 | 1.89 | 1.38 | 0.87 | 0.36 
17 14-54 3.80 | 3.29 | 2.7 2.27 TS) le E24) ||) 0-73 ||) 0.22 
18 T5-40) 4-74. 4.22 |) 3.47% | 3.20 ZOOn/e2-2O) 1-00) | 1.15 I) 0,64) or? 
19 16.49 | 5-73 | 5.21 | 4.70] 4.19 ReOGm es TON 6205) | 2.04. || 1.62 | mar 
20 PPS Orr eo-20 | 5-75 |is-2g 4.4.72 | 4.2% | 3.69 | 3.18 | 2.67 | 2.15 
+2I 18.66 | 7.88 | 7.36 | 6.85 | 6.34 Beozues-<siml4-70) | 4.26 || 3.77 |) 3.29 
27 19.84 | 9.04 | 8.53 | 8.02 | 7.50 | 6.99 | 6.47 | 5.06 | 5.44 | 4.93 | 4.42 
23 21.00 | 10:27 | 0:70 | 0.25 | 8:73 Sr22u Zevon 7-00, || 0-67 | 6.56 |) 5.64 
24 22.40 | 11.57 | 11.06 | 10.54 | 10.03 OSE MOLOON | O:400i 707" |) 7-45 cl) (0103 
25 23.78 | 12.94 | 12.43 | 11.91 | 11.40 | 10.88 | 10.36 | 9.85 | 9.33 | 8.82 | 8.30 
-—-26 25.24 144.30 | 13.87 | 13.35 | 12.84 | 12.32 | 11.80 | 11.29 | 10.77 | 10.25 | 9.74 
a7, 20.77 | 15.91 | £5.39 | 14.87 | 14.35 | 13-84 | 13.32 | 12.80 | 12.29 | 11.77 | 11.25 
28 28.38 | 17.51 | 16.99 | 16.47 | 15.05 | 15-44 | 14.92 | 14.40 | 13.88 | 13.37 | 12.85 


29 30.08 | 19.19 | 18.67 | 18.15 | 17.64 | 17.12 | 16.60 | 16.08 | 15.56 | 15.04 | 14.53 
30 31.86 | 20.96 | 20.44 | 19.93 | 19.41 [18.89 | 18.37 | 17.85 | 17.33 | 16.81 | 16.29 


+31 Boe7 22-65 22-32 | 25,70) )2r.27) [20.75 ||20:23, 19.71 | 10.10 28-67 || 18.15 
32 35-70 | 24.78 | 24.26 | 23.74 | 23.22 | 22.70 | 22.18 | 21.66 | 21.14 | 20.62. | 20.10 
33 37-78 | 26.84 |26.32 | 25.80 | 25.28 | 24.76 | 24.24 | 23.72 | 23.20 | 22.68 | 22.16 
34 39-95 | 29.00 | 28.48 | 27.96 | 27.44 | 26.92 | 26.40 | 25.87 | 25.35 | 24.83 | 24.31 
35 42.23 | 31.27 | 30.75 | 30.23 | 29.70 | 29.18 | 28.66 | 28.14 | 27.62 | 27.10 | 26.57 


+36 44.62 | 33.65 | 33.13 | 32.60 | 32.08 | 31.56 | 31.04 | 30.52 | 29-99 | 29.47 | 28.95 
37 47-13 | 36.15 | 35.62 | 35-10 | 34.58 [34.05 | 33.53 | 33-01 | 32-48 | 31-06 | 31.44 
38 49-76 | 38.76 | 38.24 | 37-72 | 37-19 | 36.67 | 36.14 | 35.62 | 35.10 | 34-57 | 34.05 
39 52-51 | 41.50 | 40.98 | 40.46 | 39.93 [39-41 | 38.88 | 38.36 | 37-84 | 37-31 | 36-79 
40 55-40 | 44.38 | 43.85 | 43.33 | 42.80 |.42.28 | 41.75 | 41.23 | 40.71 | 40.18 | 39.66 


AeXAB |+0.145|+0.152/+0.159|+0.166}+0.173/+0.179|+0.186|+0.193|-+0.200)+0.207 


ay 


31 32 33 34 35 36 37 38 39 40 


mm. mm. mm. mm, mm. mm, mm. mm. mm. mm, 
AeXAB |+0.209|+0.216|+0.223|/+0.230]+0.236/+0.243|+0.250|+0.257|+0.263|+0.270 
0.60 | 0.09 


TGA eee £3 || “0,01 |) 0:10 


Ce Aaeee2a| L7r ||) 1.20 || 0.60) || 0.17 
2100 3-39) 2.67 | 2.36 | 2.84.) 1.33 | 0:82 | 0.30 
ReusaeeOTe) (4st0 |) 3-58 | 3-07 | 2.55 | 2:04) |) 1.52 |) I-61) .0.49 
G42 \e5.a04) 5-30) 4.87 | 4.36 | 3.84| 3.33 | 2.81 | 2.307] 1.78 
7.78 | 7.27 | 6.75 | 6.24 | 5.72 | 5.20 | 4.69 | 4.17 | 3.66 | 3.14 
9.22 | 8.70 | 8.19 | 7.67] 7.15 | 6.64 | 6.12 | 5.60] 5.09 | 4.57 
10.73 | 10.22 | 9.70 | 9.18 | 8.67 | 8.15 | 7.63 | 7.11 | 6.60 | 6.08 
12.33 | 11.81 | 11.29 | 10.78 | 10.26 | 9.74 | 9.22 | 8.71 | 8.19 | 7.67 
14.01 | 13.49 | 12.97 | 12.45 ] 11.93 | 11.42 | 10.90 | 10.38 | 9.86 | 9.34 
15.77 | 15.26 | 14.74 | 14.22 [13.70 | 13.18 | 12.66 | 12.14 | 11.62 | 11.10 


AeXAB |+0.212|+0.218|+0.225|+0.232]+0.2309|+0.246|+0.253|+0.259|+0.266|+0.273 
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TABLE 78. 
RELATIVE HUMIDITY. 


TEMPERATURE CENTIGRADE. 


4 RELATIVE HUMIDITY, OR PERCENTAGE OF SATURATION, 
ir 
Temper- 

ature. 

10 20 30 40 50 60 | 70 | t= 10] | 90 | 100 
C. Vapor pressure (millimeters). 

452) | OOL a Oxon 0.02 0.02 Ones 0.03 ©.04 ||| 10104 | 0705 0.05 
wu, |P Oye |) ©. ex 0.02 ©,G2 || 0,03 0.04 | 0.04 | 0.05 0.05 ©. 06 
43 (hepe || (ej, toke (Ser, || Oye 0.03 01047 BOOS ul O05 0.06 | 0.07 
42 ene |} te)? | ©).6% 0.03 0.04 | 0.05 0.05 ©. 00, |) O07. MOyOS 
41 ONOL | MOnG2im NOnO3 0.03 0.04 0.C5 0.06 0.07 0. 08 0.09 

-—40 0,O1 0.02 0. 03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 
30 Crome | Chee leone || Cyexl | toutes || Cpl) || sielsy || ees) | ene || ee 
38 OFOL MN OnO2/ | TOROA 0.05 OOO MOnO7, CMeless ||| Kos ite) ll) ley en Onte 
37 O,OL 10,68 0.04 | 0.05 0.07 0.08 | 0.09 0.11 Oni 0.14 
36 Cyr | Cad | wptels 0.00" )| 6,687) 0.00) I On 12 O,12 OP TAT) (Oesks 

—35 Coy || Coulee ploy || Cy || vopretr 4) ude) |) fo, 2% O13 0.15 0.17 
34 Ger) | Chev |) Chey |) City || Gace: Cann Onr3 Cans 0.17 0.19 
Be 0,02) || ©. o4 0.06 0. 08 0,10 0,13 Ours Onry 0.19 O. 21 
32 Qe) | Cy@s | Water |) xe Men On EA) | OnuLO miOe co 0.21 0.23 
31 0,03 ui 10.05 0, 08 OnLO. | Ona3 o. 16 0.18 OF2E ©. 23 0. 26 

—30 O03) |) ©, 00 0.09 0,12 0.14 Onr7 0. 20 0. 23 o. 26 0. 29 
20 O71O3) 1) 0260) 10.40) 4 On73 O.10) | £ONLO) | (O!22 VI NOL20mMor 26 On22 
28 0.04 | 0.07 Onin: 0.14 0.18 Ot 0.25 0. 28 0.32 0.35 
27 0.04 | 0.08 0.12 0. 16 0. 20 O. 24. 0.27 Ons 0.35 0.39 
26 ONO4, || -On@O) || 10> ES Ont? |) 0222 [501209 iO. 3Omn Ona, 0.39 0.43 

—25 (@s) || Re) 0.14 0.19 0.24 ©. 20 0.34 0. 38 0.43 0. 48 
24 CWO || te), mr Opn) || Cee CLAW |) Oo 22 0:37 WW Ona2 0.48 0. 53 
23 CEOS) || Ore | Cais 0. 23 ©. 29 Ones 0.41 0.47 O56 0.590 
22 ©, 00) | jo: 13 0.19 0. 26 Cy ee ©. 39 0.45 Ons 0.58 0.65 
21 0.07 | 0.14 oO. 21 0. 28 0. 36 0.43 c.50 On57 0.64 oO. 71 

—20 0.08 | 0.16 0. 24 Omer 0.39 0.47 0.55 0. 63 0.71 °. 78 
19 Ca(Oo) |) 507 On26) |" On34 ona 0.52 0.60 | 0.69 0. 78 0. 86 
18 0.09 | 0.19 Gh |) Cy. ee 0.47 Qn5 7) 0. 66 0. 76 0.85 0.905 
17 OnlOM On 2m On3 0.42 0.52 0. 62 0.73 0. 83 0.04 I.04 
16 ©), 8 ||| Xe e 0. 34 0. 46 ONS) 0. 69 0. 80 0.91 1.03 I.14 

—15 Chingy i Merits Ik fey ken || MeaiGle) || ten 0.75 0. 88 I.00 T.13 tees 
14 Op wih || 27 0.41 0.55 0. 69 0. 82 0.096 Tro Ue) 

4 1.37 
13 eu || Waste) 0.45 0.60 0.75 0.90 TO5 I.20 1335 I.50 
12 OnLonones 0.49 | 0.66 | 0.82 0.090 I.15 Tae 1.48 1.64 
It Oni | Caso | Cash I Cues 0.90 I.08 I. 26 1.44 1.62 1.80 
—10 Ch} ee) |) tone%9) |) Cn ey |) Che) |] eaers resaueh || Sia ets) Tas7, r 1.06 
9 Can |, Cre 0. 64 0. 86 TAO7 I. 29 Las GID te ae 
8 Os Beh |) One) 0.70 0.94 07 I.40 1.64 1.87 20S 2.34 
7 Ae) || en Ge Os Wil I.02 I. 28 53 T2770) 2.04 2.30 2555 
6 Owtss | EHO || ete Teper is BIO 1.67 1.94 2529 256 2.78 

- 5 O730|| 10.00)! O1 0% ihe, Ts i 1.81 2212 2 
: : ; : : ~42 272 .02 
4 egal || Cros 0.99 1. 32) 1.65 TROT, 24905) || 2.08 2.96 Rice 
B Ona eeve uy || aan oie) || Soe | ages | ao | eee | a6 
: 0. 39 ee Bilgalny) T55 1.94 233 72 2 each 3.50 3.890 
0.42 | 0.84 1.27 1.69 2.11 2053 2.05 3.38 3.80 | 4.22 

+0 OFA ON POs 92 UecWp |) aketele 2.20 2.75 
5 : : Bs Ais . 66 ; : 

af @.49 | 0.08 |+1-48 | 1.97 | 2.46 [°2.05 | 3.45 ane oe oS 
2 Chingy || aiateo) I.50 Die Te? 2.65 Bony 3.70 4. 23 4.76 5.29 
3 a DemeAs I, 70 Dae] 2.84 3.41 3.98 4.55 5.11 5.68 
4 OQ,ar | a2) 1.83 2.44) || 2205 2060" | 4227 14.85 5.49 6.10 
+5 Cag | i Be 1.96 262) 3x27 BOs Aso 5.23 5.890 6.54 
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TABLE 78. 
RELATIVE HUMIDITY. 


TEMPERATURE CENTIGRADE. 


RELATIVE HUMIDITY, OR PERCENTAGE OF SATURATION. 


10 | 20 | 30 40 | 50 60 | 70 | 80 | 90 | 100 
Vapor pressure (millimeters). 

On 1.3 2.0 2.6 a3 3.9 4.6 ae Baie) 6.5 
O27 I.4 Qs 2.8 en5 4.2 4.9 5.6 Os8 Tino) 
0.8 re5 Dee 3.0 3.8 4.5 Bom 6.0 6.8 fo 
0.8 ZA 2.4 ae 4.0 4.8 5.6 6.4 Vigne) 8.0 
°.9 15 9) 2.6 3.4 Aes Roe 6.0 6.9 hs) 8.6 
0.9 1.8 2.8 357 4.6 GoS 6.4 eA. 8.3 Oe 
I.0 2.0 3.0 3.9 4.0 5.9 6.9 750) 8.9 9.8 
Koyk 252 3.2 452 Ga 6.3 aA. 8.4 9.5 TOMS 
Eee Pan 3-4 4.5 5.6 6.7 7.9 9.0 10.1 ie 
Eo 2AM 52.0 4.8 6.0 ok 8.4 9.6 10.8 12.0 
3 2.6 3.8 ee: 6.4 rie jtey ||| kel 2) Tmt 3 D258 
dey! OA fa} eer ae 2 ices 6.8 8.2 O45 | LOr9 T2ia8 EZn0 
nae 2.9 4.4 5-8 wes: 8275102) || <TT26 siete 14.5 
5 See 4.6 6.2 a7 ONS eLOnO |. 2n4 13.9 Toes 
1.6 B53 4.9 6.6 8.2 OLOmerses Wl si 14.8 16.5 
sages a5 pe 7 iexes 8.8 TONS | eee TAO 15.8 7S 
EO BET 5.6 hea 9.3 mre) ersye | 140 16.8 LON, 
2.¢ 4.0 6.0 7.9 9-9 EL. Ol) 68350) Wels. 6 17.9 19.8 
BLE Aa 6.3 Ss Atl TONS AO 9/ 1) ae Score | TEMG) I9.0 20. 
PS 4.5 6.7 OQ. | rr 2 TonAy Welsagi il) £71.60 Bowz 22.4 
2.4 4.8 ree O25) (AEESO elites i Muton tee |) MEVayacal Dad 23.8 
Br 5.0 Om |e EOs Es eto 0 Poet err I 20u8 22 2 
257 5-4 8.0 | 10.7 13.4 TO. Eon) |e 2ho4! 24.1 26.8 
2.8 io | Gs) iret res ata TOW | ORO) 22:7 25.5 28.4 
3.0 6.0 GOnlmiz1OnletssOe [ero,Ou|c2tet |, 24-3 27.1 Bonn 
De 6.4 G0" Vere 7 T S30 ING) Th! Delve || Males 28.7 ar.9 
3-4 637) I TOL | Mrz.5. |) TOr0 BO? e2a0l Wt 27710 30.4 Behe yi 
3.6 tet LO ape rAas! Wee 7TeO) | eet. Aine 26.04) 28.6 BD ar Ase 7 
Bae FoOmWertane |) Get WerocON e227 \le20.4. 830.2 34.0 Yipste) 
4.0 S20) | E20 1) £650 1)" 20,08 24..0" | 28.0 ||| 32.0 36.0 39.9 
4.2 Baa eee 7 )et020 |\\eerss 25m2 | 920.0.) 33.5 38.0 LGD 
4.5 SuGn ees AN I 176 3.) a2283 AOS Bie2) Wy O57 40.2 44.6 
Ae 9.4 TAB Lt 18.9 23.6 oasmiese=O We 37.7 42.4 Aviat 
FAOnExO.O) |= L420) |) TO.0 | 62450 BOON sae || 30): 44.8 49.8 
FeteTOIG. ES..O. |) 25,0) | 12073 Biers |) ekoacer || 7a) 47.3 RES 
aneecr eae 10:0) 22.2 || 27.7 1533.2) 938.8") 44.3 49.9 ieyar 
eC mEYe ent y 5 1e3-4 || 20.28 1=35.2. | 40.9) 46.7 52.6 58.4 
Oe mZes NTO. 5. | 92400) 1 30.8 (1930.9 1843.5 4053 55.4 61.6 
Gesaiees Ol 10.5) | 20.0 | 32.4.9 938.0) | 45.4 | 52-9 58.4 64.9 
Ousaerse7aieeo. 5) 627-3 | 34.2 | Ano | 47-3 | 54.7 O15 68.4 
Ae TaaeAelesE ON 28255) 30.0) | Az.2 || 50.4 | 57-0 64.8 72.0 
ae TeaoM22e 7. 10:3 | 37-9 | 45-5 | 5300 | 60.6 68.2 75.8 
SS MUGOM 2349 427014 39:9) 1 4728 | 55.8 | 03.8 isso) oa | 
Remeron Seis oS ale4tt O-§ e503. | 85547) || 07.1 75.4 83.8 
Seon nOmecO An 3563.| 44.5 2 sOn| MOL 7e || 1025 790.3 88.1 
, 18. Boe es 7G 40.3 65.6 | 64.8 || 74.1 83.4 92.6 
a se 2 so On 40.7 [50.4 | (0850 || 77.9 87.6 97.3 
Hon) || Steer) A) tetokyy || Whe top a ighy dra anne zy \P Gp (Gyl| sedis 02,0 || "102%.2 
tore zis §ng2-2) |) 42:0 | 53:7 | 04.4 | 75-2 | 85.9 (HoH | toy Ane) 
11.3 | 22.5 | 33-8 | 45.1 | 56.3 | 67.6 | 78.9 | 90.1 | IoI.4 | 112.7 
TEAS ameesnO) es se5, | Azase| 150.5 70.9 | 82.7 | 94.6 | 106.4 | 118.2 
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TABLE 79. 
RATE OF DECREASE OF VAPOR PRESSURE WITH ALTITUDE FOR 


MOUNTAIN STATIONS. 
(According 1o the empirical formula of Dr. J. Hann.) 
ay iss 
Ca =o 6200 
° 
€, €:-= Vapor pressures at an upper and a lower station respectively. 
hi, =Difference of altitude in meters. 


Difference of-Altitude. = . Difference of Altitude. 9 Difference of Altitude. 


Meters. Feet. Meters. Feet. Meters. Feet. 
200 656 1800 5905 : 3400 III55 
400 1312 : 2000 6562 : 3600 IISi1 
600 1968 5: 2200 7218 : 3800 12467 
800 2625 ; 2400 [Sia : 4000 a3028 


1000 3281 : 2600 8530 : 4500 14764 
1200 3037 : 2800 9186 : 5000 16404 
I400 4593 ; 3000 9842 : 5500 18045 
1600 5249 : 3200 10499 3 6000 19685 


TABLE 80. 
DEPTH OF WATER CORRESPONDING TO THE WEIGHT OF A 
CYLINDRICAL SNOW CORE 2.655 INCHES IN DIAMETER. 
(One-fifth pound equals r inch.) 


01 -| .0O2 | , 04 ,05 .06 .07 ,08 .09 


Inches. | Inches. . | Inches. | Inches. | Inches. | Inches. | Inches. | Inches, 
05 . 10 .30 E .40 
255 . 60 . 80 : -9O0 
05 10 530 ; -40 
S555 . 60 .80 : rojo) 
05 SiS) . 30 : .40 


) 
° 
° 
el 


ESS 1 ENS) 
b HHO 
bo HHO 
b HHO 
b HHO 
bo HHO 


si . 60 
05 nie 
als . 60 
OK . 10 
255 . 60 


. 80 : rele) 
“20 : .40 
. 80 : rojo) 
.30 ; . 40 
.80 : .9O 


BRRWW bd 


.O5 .10 
-55 .60 
. O05 ~LO 
255 .60 
O5 EO 


230 . .40 
. 80 : .90 
30 : -40 
. 80 : Arete) 
.30 ‘ -40 


NIDDM BBRWW bb 
SDN BBRIWwW Dd 
IDAN U1 BBwWW bd 
TDA bBARWWD 


SDD 


5G) . 60 
05 PLO) 


255 . 60 
.05 . 10 


255 .60 


.80 5 -9C 
220 ; .40 
.80 ; . Qo 
-30 : - 40 
. 80 ’ .9o 


‘Oo © CO CONT 


.O5 .I0 
ay . 60 
OF =O 
as . 60 
.O5 Sue) 


. 30 , .40 
.80 : .9O 
7S) j .40 
. 80 : -9O0 
Bee) : . 40 


ee A et 
S #7 OO 


BSS) . 60 
.O5 189) 
-55 . 60 
AOS nile) 
355 . 60 


. 80 : -9O 
30 : -40 
. 80 : .go 
30 : - 40 
.80 ? reje) 


OonN am FPWHHO COON AK SOS Me) © or OM 


HHA HH 
BRBRWWDND 
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TABLE 81. 


DEPTH OF WATER CORRESPONDING TO THE WEIGHT OF SNOW (OR' 
RAIN) COLLECTED IN AN 8-INCH GAGE. (One pound equals 0.5507 inch.) 


Weight 
Pounds. 


a) 
o£ 
aye 
4 
5 
6 
s7 
3 
9 


= 


TABLE 82. 
QUANTITY OF RAINFALL CORRESPONDING TO CIVEN DEPTHS. 


Gallons per acre. 


Tons per acre (2000) 
pounds). (62° F.) 


Depth of rain-| Cubic inches per | Qutic feet per acre. 


fall, inches. acre. United States or 


Queen Anne, Imperial (British). 
Pasig TS 226 
543. 452 
815. 678 

1086. 904. 

1358. 1130 


-O 62726.4 30. 
200 125453. (foe 
.03 1881709. 108. 
.O4 250905. 145. 
.O5 313632. 181i. 


1629. 1356 
1900. 1582 
DETTE. 1808 
2442. 2034 
2715. 2261 


06 370358. 257 
O07 439084. 254. 
.08 SO18I0. 290. 
. 09 564536. B20: 
.I0 627204. 363. 


ONFHO UnNO AW 
WHOD MO DANAW H 


HOON D UNPWNDH 


B45) 1568160. 6789. 5652 
a5 3136320. ; 13577. 11303 
wis 4704480. - 203606. 16055 
. CO 6272640. 3 27154. 22607 
SOAS 7840800. ; 33943. 28250 


nn 


.50 9408960. ; 40371. 33911 
og 10977120. 2 47520. 39563 
. 00 12545280. : 54300. 45214 
P25 I4113440. 61097. 50866 
550 15681600. é 67866. 560517 


172497060. : 74074. 62169 
18817920. 5 81463. 67821 
25090560. . 108617. 90428 
31363200. Ue ier 113035 
37035340. : 162926. 135042 
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GEODETICAL TABLES. 


Value of apparent gravity on the earth at sea level 
Relative acceleration of gravity at different latitudes 
Length of one degree of the meridian at different latitudes 
Length of one degree of the parallel at different latitudes 
Duration of sunshine at different latitudes 

Declination of the sun for the year 1899 

Duration of astronomical twilight 

TMM EIUINEWINONT o. 5.0% 5 5. 5% 4 8 +e 48 


Relative intensity of solar radiation at different latitudes. 


Mean intensity for 24 hours of solar radiation on a hori- 
zontal surface at the top of the atmosphere. . . . 


Relative amounts of solar radiation received during the 
year on a horizontal surface at the surface of the earth 


Air mass, m, corresponding to different zenith distances of the 
sun 


Relative illumination intensities. . . . .. +. .-e.-s 


TABLE 
TABLE 
TABLE 
TABLE 
TABLE 
TABLE 
TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


TABLE 


83 
84. 
85 
86 
87 
88 
89 


gO 


gI 


g2 


93 


94 


TABLE 83. 
VALUE OF GRAVITY ON THE EARTH AT SEA LEVEL. 


by = 978.039 (1 + 0.005294 sin? 6 — 0.000007 sin? 2 p) 
= 980.621 (1 — 0.002640 cos 26 + 0.000007 cos? 2 p) 


$ 9% 9 > Ie $ 54 
oe! Dynes. Dynes oe! Dynes. Dynes. , ee Dynes. 
© 0 | 978.039 978.642 | 37 00 | 979.908 981.422 | 71 00 | 982.665 
= {e) . O41 . 661 20 eg 450 20 . 684 
2O) . O45 681 40 479 40 702 
a Xo) JOBS 701 | 38 00 507 | 72 00 720 
4 0 . 004 Es 20 | 980 535 20 738 

742 40 564 40 755 
5 00 .078 762 | 39 00 592 | 73 00 URE 
20 .084 4783 20 620 20 780 
40 . 089 805 40 647 40 805 
6 00 .005 826 | 40 00 675 | 74 00 822 
20 . 102 848 20 . 703 20 837 
40 . 108 870 40 2730 40 . 853 
Fi (8) .II5 | 24 00 .892 | 41 00 Salsa? | Pols CS: . 868 
20 P23 20 O14 20 784 20 883 
40 5130 40 037 40 811 40 808 
8 00 .139 | 25 00 .960 | 42 00 838 | 76 00 O12 
20 .147 20 .983 20 865 20 926 
40 .156 40 | 979.006 40 801 40 940 
g 00 .165 | 26 00 .030 | 43 00 917 | 77 00 953 
20 .174 20 054 20 043 20 966 
40 184 40 077 40 969 40 979 
IO 00 .194 } 27 00 .102 | 44 00 -995 | 78 00 .992 
20 1205 |) 20 126 20 982.020 20 | 983.004 
40 W205 40 Sachse 40 04.6 40 .o16 
II 00 7227 [120 oC -175 | 45 00 .O71 | 79 00 .027 
20 2238 20 201 20 .096 20 . 039 
40 .250 40 226 40 mont 40 . O49 
I2 00 . 262 | 29 00 .25I | 46 oo .145 | 80 00 . 060 
4 20 .274 20 277 20 . 169 20 .070 
! 40 5 AS 40 . 302 40 - 194 40 . 080 
I3 00 . 300 | 30 00 .328 | 47 00 217 | Si Oo .090 
20 7313 20 354 20 . 241 20 . 09090 
40 ay 40 - 381 40 a205 40 . 108 
I4 00 .34I | 3I 00 -407 } 48 oo . 288 | 82 00 . 116 
20 ins 20 -434 20 a3it 20 .124 
40 . 360 40 . 460 40 ee! 40 Paiee 
I5 00 . 384 | 32 00 .487 | 49 00 : . 356 | 83 oo . 140 
20 - 309 20 a SES 20 | 98r. 2270 20 -147 
40 .415 40 - 542 40 - 401 40 ara 
16 00 -430 | 33 00 - 569 | 50 CO -423 | 84 00 . 160 
20 .447 20 -507 20 -445 20 . 166 
40 -463 40 624 40 . 466 40 Bee) 
I7 00 -470 | 34 00 .652 | 51 00 -487. 85 oo 2277 
20 - 496 20 680 20 . 508 20 . 182 
4o 514 40 708 40 -528 40 Balog 
18 00 OSL MEsS RCO . 736 | 52 00 - 540 
20 - 549 20 705 20 .569 } 86 oo . 192 
40 . 567 40 O38 40 - 589 | 87 00 . 203 
IQ 00 -585 | 36 00 .822 | 53 00 .608 | 88 oo . 210 
20 . 604 20 .850 20 : .628 | 89 00 es 
40 | 978.623 40 | 979.870 4 | 981. 303 982.647 | 90 00 | 983. 217 
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| TABLE 84. 
RELATIVE ACCELERATION OF CRAVITY AT DIFFERENT LATITUDES. 


Ratio of the acceleration of gravity at sea level for each 10’ of latitude, to its acceleration at 
latitude 45°. 


—- = I — 0.002640 cos 2 ¢ + 0.000007 cos? 2 


Latitude, 
d 


° 


COND HRWNHHO 


-997307 
- 997369 
-997373 - 
997381 
-997393 


997407 
997424 
9907445 
-997469 
-997496 


997525 
-997558 
-9975904 
- 997633 
-997674 


-9977190 
997766 
.997816 
997869 
-997924 


997982 
. 998042 
. 998104 
.998170 
998237 


. 998306 
-998377 
-998451 
998526 
. 998603 


. 998682 
.998762 
- 998844 
-998927 
-9QgOI2 


999098 
-999185 
999273 
999362 
-999451 


999542 
999633 
999724 
. 999816 
999908 


. OOOOO0O 
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10’ 


- 907367 
- 997369 
-997374 
997383 
-997395 


-997410 
-997428 . 
-997449 
-997473 
997500 


-997531 
-997564 
- 997600 
-997040 
- 997682 


-997727 
-997774 
-997825 
-997878 
- 997934 


-997992 
- 998052 
- 99815 
.998181 
-998248 


.998318 
- 998389 
-998463 
- 998539 
.998616 


998695 
-998770 
.998858 
998941 
.999026 


.QQQII2 
-999T99 
.999288 
-999377 
-999466 


-999557 
-999048 
- 999739 
999831 
999923 


, OOOOI5 


20’ 


0.997367 
997370 
-997376 
-997385 
-997397 


-997412 
-997431 
- 997453 
- 997477 
- 997595 


997536 
- 997570 
- 997607 
- 997646 
997689 


007734 
-997783 
-997833 
-997887 
-997943 


. 998002 
. 998063 
.998126 
.998192 
.998260 


-998330 
.9984c2 
998476 
998551 
.998629 


998708 
.998789 
.998372 
-998956 
-999041 


-999127 
-999214 
- 999302 
-999392 
-999482 


999572 
999063 
999755 
- 999847 
-999939 


. 000031 


199 


30’ 


907367 
-997371 
-997377 
997387 
-997399 


007415 
997434 
-997456 
997482 
-997510 


997541 
-997576 
997613 
-997053 
-997696 


907742 
-997791 
997842 
997896 
997953 


. 998012 
- 998073 
- 998137 
. 998203 
.998271 


-998341 
998414 
.998488 
-998564 
. 998642 


.998722 
.998803 
- 998886 
-998970 
-999055 


-999141 
-999229 
-999317 
- 999406 
-999497 


999587 
999678 
-999770 
.999862 
999954 


I. 000046 


40’ 


997368 
997371 
997378 
- 997388 
997402 


997418 
997438 
997460 
997486 
997515 


- 907547 
997582 
.997620 
.997660 
- 997704 


997750 
-997799 
997851 
997905 
997962 


.998022 
. 998084 
.998148 
.998214 
. 998283 


998353 
.998426 
- 998501 
968577 
998655 


998735 
-998817 
998899 
- 998984 
999069 


999156 
999243 
999332 
999421 
999512 


. 999602 
-999004 
999785 
999877 
999909 


. QOCOOOT 


50’ 


- 997308 
997372 
997380 
997390 
997404 


907421 
997441 
-997405 
-997401 
-997520 


997553 
997588 
- 997626 
- 997067 
997711 


997758 
.997808 
. 997860 
997915 
-997972 


. 998032 
- 998094 
998159 
. 998225 
- 998204 


998365 
. 998438 
998513 
998590 
.998669 


998749 
.998830 
998913 
998998 
999034 


.999170 
999258 
909347 
999436 
999527 


.999618 
- 999709 
. 999801 
999893 
999985 


. 000077 


TABLE 84. 
RELATIVE ACCELERATION OF GRAVITY AT DIFFERENT LATITUDES. 


Ratio of the acceleration of gravity at sea level for each ro’ of latitude, to its acceleration at 
latitude 45°. 


= I— 0.002640 cos 2 @ + 0.000007 co? 2 


TT Sr | 
mains fou 40’ 20/ 30’ 50’ 


. COOO0O . OOOOTS5 . 000031 . 000046 : . 000077 
092 108 123 138 169 
184 200 215 230 201 
276 201 307 322 352 
308 383 398 413 444 


. 000459 . 000474 . co0489 . OOC504. : i . 000534 
549 504 579 - 504 624 
639 654 669 634 713 
728 743 758 773 802 
816 831 846 860 889 


. 000904. .000918 . 000933 . 000947 ; . 000976 
0990 T004 to18 1033 IO6I 
1075 bieysie) II03 III7 II45 
II590 I173 1186 1200 Tee 
I241 1255 1268 1282 1308 


. 001322 . 001335 . 001348 . 001362 . 001375 . 001388 
I401I I4I4 I427 1440 1453 1466 
1478 1491 1504 E517 1529 1542 
1554 1567 1579 1591 1604 1616 
1628 1640 1652 1664 1676 1688 


. OO1 700 . OO1 712 . 001723 . 001735 .COIl747 .CO1758 
1770 1781 1792 1804 1815 1826 
1837 1848 1850 1870 1881 1892 
1903 1913 1924 1935 1945 1955 
1966 1976 1986 1996 2007 2017 


. 002026 . 002036 . 002046 . 002056 . 002066 . 002075 
2085 2094 2104 2113 2122 2131 
2140 2149 2158 2167 2176 2185 
2104 2202 200 2210 2227 2230 
2244 2252 2260 2268 2276 2284 


. 002292 . 002299 . 002307 . 002314 . 002322 . 002329 
2336 2344 2351 2358 2365 2372 
2378 2385 2392 2308 2405 2411 
2418 2424 2430 2436 2442 2448 
2454 2460 2405 2471 2476 2482 


. 002487 . 002492 ‘1.002407 . 002502 . 002507 . 002512 
2517 2522 2527 2531 25360 2540 
2544 2548 2553 2557 2561 2504 
2568 2572 2576 2570 2582 2586 
2589 25092 2505 2508 2601 2604 


. 002607 . 002609 . 002612 . 002614 . 00261 
2621 2623 2625 2627 nas ae 
2632 2634 2636 2637 2638 2639 
2641 2642 2643 2643 2644 2645 
2645 2646 2646 2047 2647 2647 


I. 002647 
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TABLE 85. 


LENGTH OF ONE DEGREE OF THE MERIDIAN AT DIFFERENT 
LATITUDES. 


Latitude. Meters, 


[e) 


110 568.5 
110 568.8 
110 569.8 
II0571.5 
T10 573-9 


II0 577.0 
I10 580.7 
110 585.1 
110 590.2 
T10 §95-9 


O OND HWNH SO 


II0 643.7 
110 653.3 
T10 664.5 
110675.7 
110 687.5 


TI0 699.9 
110 712.8 


110 726.2 
IIO 740,1 
T10 754.4 


IIo 769.2 
TIO 784.5 
I10 800,2 
I10 816.3 
110 832.8 


T10 849.7 
110 866.9 
110 884.4 
II0 902.3 
110. 920.4 


110 938.8 
110 957.4 
I10976.3 


110 995-3 
III OI4.5 


III 033.9 
III 053.4 
III 073.0 
III 092.6 
III 112.4 


III 132.1 
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Statute 
Miles, 


68.703 
68.704 
68.705 
68.706 
68.707 


68.709 
68.711 


68.714 


68.717 
68.721 


68.725 
68.729 
68.734 
68.739 
68.745 


' 68.751 
-68.757 


68.763 
68.770 
68.778 


68.786 
68.794 
68.802 
68.810 
68.819 


68.829 
68.838 
68.848 
68.858 
68.868 


68.879 
68.889 
68.900 
68.911 
68.923 


68.934 
68.946 
68.957 
68.969 


68.981. 


68.993 
69.005 
69.017 
69.029 
69.042 


69.054 


Geograph 
Miles. 


ic 


V of the Eq. 


59-594 
59-594 
59-595 
59-596 
59-597 


59.598 
59.600 
59.603 
59.606 


59.609 


59.612 
59.616 
59.620 
59-625 
59.629 


59-634 
59-640 
59.646 
59-652 
59-658 


59.665 
59.672 
59-679 
59.686 


59-694 


59.702 
59-710 
59-719 
59-727 
59-736 


59-745 
59-755 
59-764 
59-774 
59.784 


59-794 
59-804 
59-814 
59-824 
59-834 


59.845 
59-855 
59.866 


59.876 
59.887 


59.898 


Latitude. 


Meters. 


III 132.1 
TILI51.9 
III 171.6 
TUWLOES 
III 210.9 


III 230.5 
III 249.9 
III 269.2 
III 288.3 


III 307.3 


III 326.0 
III 344.5 
III 362.7 
III 380.7 
III 398.4 


III 435-7 
III 432.7 
III 449.4 
III 465.7 
III 481.5 


III 497.0 
III 512.0 
III 526.5 
III 540.5 
III 554.1 


III 567.1 
III §79-7 
III 591.6 
III 603.0 
I11I 613.9 


III 624.1 
III 633.8 
III 642.8 
III 651.2 
III 659.0 


III 691.9 
III 695.0 
III 697.4 
III 699.2 
III 700.2 


III 700.6 


Statute’ 
Miles. 


69.054 
69.067 
69.079 
69.091 
69.103 


69.115 
69.127 
69.139 
69.151 
69.163 


69.175 
69.186 
69. 198 
69.209 
69.220 


69.230 
69. 241 
69.251 
69.261 
69.271 


69.281 . 


69.290 
69.299 
69.308 
69.316 


69.324 
69.332 
69.340 
69.347 
69.354 


69.360 
69.366 
69.372 
69.377 
69.382 


69.386 
69.390 
69.394 
69.397 
69.400 


69.402 
69.404 
69.405 
69.407 
69.407 


69.407 


Geographic 
Miles. 
1’ of the Eq. 


59.898 
59.908 
59-919 
59-929 
59-940 


59-951 
59-961 
59.972 
59.982 
59-992 


60.002 
60.012 
60.022 
60.032 
60.041 


60.051 
60.060 
60.069 
60.077 
60.086 


60.094 
60. 102 
60.110 
60.118 
60.125 


60.132 
60.139 
60.145 
60.151 
60.157 


60.163 
60.168 
60.173 
60.177 
60.182 


60.186 
60.189 
60.192 
60.195 
60.197 


60.199 
60. 201 
69,202 
60.203 
60.204 


60.204 | 


TABLE 86. 


LENGTH OF ONE DEGREE OF THE PARALLEL AT DIFFERENT 


Latitude. Meters, 


[o) 


III 321.9 
III 305.2 
III 254.6 
III 170.4 
I11 052.6 


II0716.2 
110 497.7 
I10 245.8 
109 960.5 


WON AG HWNHHO 


109 641.9 
109 290. I 
108 905.2 
108 487.3 
108 036.6 


107 553-1 
107 037.0 
106 488.5 
105 907.7 
105 294.7 


104 649.8 
103 973.2 
103 265.0 
102 525.4 
IOI 754.6 


100 953.0 
100 120.6 
99 257.8 
98 364.8 
97 441.9 


96 489.3 
©5 507.3 
94 496.2 
93 456.3 
92 387.9 


QI 291.3 
90 166.8 
$9 014.8 
87 835.6 
86 629.6 


85 397-0 
: 84 138.4 
' 82 854.0 
81 544.2 
80 209.4 


78 850.0 


IIO9OI.2. 


Statute 
Miles. 


69.171 
69. 162 
69.130 
69.078 
69.005 


68.911 
68.796 
68.660 
68.503 
68.326 


68.128 
67.909 
67.670 
67.411 
67.131 


66.830 
66.510 
66.169 
65.808 
65.427 


65.026 
64.606 
64.166 
63.706 


63.227 


62.729 
62.212 
61.676 
61.121 
60.548 


59.956 


59-345 - 


58.717 
58.071 
57-407 


56.726 
56.027 
55.311 
54-578 
53.829 


53.063 
52.281 


51.483 
50.669 


49.840 
48.995 


LATITUDES. 


Geographic ig 
Miles. Latitude. 
1’ of the Eq. 


Meters. 


78 850.0 
77 466.5 
76059.2 
74 628.5 
73 174-9 


71 698.9 
70 200.8 
68 681.1 
67 140.3 
65 578.8 


63 997.1 
62 395-7 
60 775.1 
59 135-7 
57 478.1 


55 802.8 
54 110.2 
52 400.9 
50675.4 
48 934-3 


47 178.0 
45 407.1 
43 622.2 
41 823.8 
40012.4 


38 188.6 
36 353-0 
34 506.2 
32 648.6 
30 780.9 


28 903.6 
27 O17.4 
25 122.8 
23 220.4 
21 310.8 


19 394.6 
17 472.4 
I5 544.7 
13 612.2 


I1 675.5 


9735.1 
TI9ET 
5 845.9 
3 898.3 
1949.4 


0.0 


Statute 
Miles. 


48.995 
48.135 
47.261 
46.372 
45-409 


44.552 
43.621 
42.676 
41.779 
49.749 


39-766 
38.771 
37-764 
36.745 
35-715 


34.674 
33-622 
32.560 
31.488 
30.406 


29.315 
28.215 
27.106 
25.988 
24.862 


23.729 
22.589 
21.441 
20.287 
19.126 


17.960 
16.788 
15.611 
14.428 
13.242 


12.051 


10.857 
9.659 
8.458 
7-255 


6.049 
4.841 
3.632 
2.422 
Teegeedi rs 


0.000° 
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Geographic 
Miles. ; 
1 of the Eq. 


42.498 
41.753 
40.994 
40.223 


39-440 


38.644 
37-837 
37.018 
36.187 
35-346 


34-493 
33.630 
32-757 
31.873 
39.979 


30.076 
29.164 
28.243 
Dig Re és 
26.374 


25.428 
24.473 
22e5 Tt 
22.542 
21.566 


20.583 
19.593 
18.598 
17.597 
16.590 


15.578 
14.562 
13.541 
12.515 
11.486 


10.453 
9.417 
8.378 
7-337 
6.293 


5-247 
4.200 
3.151 
2.101 
1.051 


0.000, 


TABLE 87, 


DURATION OF SUNSHINE AT DIFFERENT LATITUDES. 


LATITUDE NORTH. 
Declination 
0 

the Sun. 
m..|° hem h., m h. m h. m h. m h. m Loh poo! Joly Foal 
— 23° 27/ Tate Son elise) ITA tO 55 | To 35. || 10-13 9 48 | 9 19 
— 23 20 Zee 5O)| Tigg25 Tr 145) 10156 | 10°36.) To 14 9 49 9 20 
—23 0 Fetes On Mess Ie ITS TONS7. || 10 37] ro Ty 9 51 9 23 
—22 40 AAO” | kiess || TT TO) TOs5S +-1O 38) | 10 %7 9 53 9 26 
—22 20 (eles hal Lh sa ror 7 |) TOs59" || 10-40 | TO 19 9 55 9 29 
—22 0 TBUE SE) BE SAS TT 1S.) 11 © | Io 41 | Io 20 9 58 9 31 
—21 40 Mee ties WMT eet) 1.910 434) TO 22°] 16° oO 9 34 
—2I 20 TANS Nir oS Vann TO its 2 | 10.44 | 10 24 | to 2 3} By 
-2I 0 7 teSeeetieso | are2O 4 11) 4) | 1046 |) 10: 26°) to 4 9 40 
—20 40 eho Meet, | TOT erie Su} [0147+ T9628") 10 6 9 42 
—20 20 Tas alee 2 i) DP ODT Ie 'G) TO: 46) 1. TO. 29. | “to 13 9 45 
—20. 0 FerIe See So LUT a ee hias 7m) POVS5OR LOS I* fT0: TI 9 47 
—19 40 7AEIS STI BO UT 23 Tiguo! | TON5 Pa TO! 33) |) TOVL3 "|| 9) 50 
—Ig 20 Fa eiaes Seta SO 8) TT OA a brerO) MTONS3 | (TO! 35; ||| TO 15 9 53 
—I19 0 Tees SOG FT) 25 AEE TOM TORSA: ||) TO: 3175) TOL, 9 55 
—18 40 TEA EE AO | 11 26) | PETA WTO 551610 38°) To 19g 9 58 
—18 20 Fae ee Ae eee AS al Te 27.8 it a2 1O) Sete O.-AO® || TOV 2TH TO! 11 
—38 o TA rae Ag | ie ATs Hori o2S PETA TOrSS 1 TONA2| 10.27) TO 9's 
—17 40 PTA ee ATM rt 28 9) Gretd) [TOV 5O) eG" 4301-10 26 kro. 5 
—17 20 Paes Geb 42 |i 294) Ph r5 | 1k) T1045, | To 28. |) t0°" 8 
—17 Oo VM PLES STE Ae eta sO) | DT TOP Tr, 2410 47° |. 10° 20 +) 10° To 
—1!6 40 CESS eLk AS i tr 8k Tiel 7 et Ty A STO. 40): | 10°32 |) 10° Ts 
—16 20 TaeEre SS elke 43 | Tr 3x | LEyTS aL 5 elo 50 | To 34.) 10°16 
—16 oO Paleo ekreAs |) LE 32) | TU OU TI 6 || 10.52. | To 36' | To 13 
—15 40 FarTesO. | tt AA |) LT 33) FDeOu at 81) 10539) 10°38 to: 20 
—15 20 tIOsO lie AS | T1844) leet eT Teo Nl TO%S5) || 10.40: 10) 2 
—15 Oo TaPEIESOMNeLINAS |i ieSA) | el e225ie ITO eros 7. )|| TO! 42) 1s 10725 
—14 40 7) TE Sz | 11 AG. | IX 35° | 14525-| 11 IT |-TO0s59 {To 44 | 10 28 
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TABLE 87. 
DURATION OF SUNSHINE AT DIFFERENT LATITUDES. 
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TABLE 87. TABLE 88. 


DURATION OF SUNSHINE AT DECLINATION OF THE SUN 
DIFFERENT LATITUDES. FOR THE YEAR 1899. 


Day of Jan. 


LATITUDE NORTH. Month. 
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of 


the Sun. 
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TABLE 89. 
DURATION OF ASTRONOMICAL TWILIGHT. 


(Interval between sunrise or sunset and the time when the true position of the sun’s center is 18° 
below the horizon.) 
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TABLE 90, 
DURATION OF CIVIL TWILIGHT. 


(Interval between sunrise or sunset and the time when the true position of the sun’s center 
is 6° below the horizon.) 


[Minutes.] 


NORTH LATITUDE. 
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TABLE 91. 
RELATIVE INTENSITY OF SOLAR RADIATION, 


Mean intensity / for 24 hours of solar radiation on a horizontal surface 
at the top of the atmosphere and the solar constant 4, 
in terms of the mean solar constant 4o. 


RELATIVE MEAN VERTICAL INTENSITY (4 )- 
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LATITUDE NORTH. 


50° 


40° 


0.265 |0.220 |0.169 |O.I17 |0:066 |o.018 
-129 | .078 


. 100 
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-158 
-313 | .296]| .270| .236| .195 | .148] .097 | .057 


-319 | .312 | .295 | .269]| .235 | .195 | .148| .Ior 
7271 


-302 
+327 


345 
+353 


351 
340 


318 
-291 


.256 
315 | 305 | .284| .256] .220]| .178| .130] .107 


.308 | .289 | .261 | .225 | .183 | .135 | 084 | .065 
+147 


.IT4 
.089 


.124 
115 


.072 | .024 
.064 | .o16 


0.126 


0.289 |0.268 |0.241 |0.209 |0.173 |0.144 0.133 


TABLE 92. 


RELATIVE AMOUNTS OF SOLAR RADIATION RECEIVED ONA . 
HORIZONTAL SURFACE DURING THE YEAR AT DIFFERENT LATITUDES. 


ATMOSPHERIC TRANSMISSION COEFFICIENT. 


Latitude. 
(North.) dl 0.9 


Equator. 
10° : 368 
20° 6 350 
30° 322 
40° 284 


50° 
60° 


TABLE 9S. 


AIR MASS, M, CORRESPONDING TO DIFFERENT ZENITH DISTANCES 


OF THE SUN. 


SUN’S ZENITH DISTANCE. 


Sun's 5° 
zenith 


distance. 
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RELATIVE ILLUMINATION INTENSITIES. 


Source of illumination. 


Intensity. 


Ratio to zenithal 
full moon. 
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MISCELLANEOUS TABLES. 


WEIGHT IN GRAMS OF A CUBIC CENTIMETER OF AIR: 
English measures — Temperature term 
Humidity term; auxiliary table 


Humidity and pressure terms, com- 
bined 


Metric measures — Temperature term 


Humidity term; auxiliary table 


Humidity and pressure terms, com- 


bined 
Atmospheric water-vapor lines in the visible spectrum . 
Atmospheric water-vapor bands in the infra-red spectrum 
Transmission percentages of radiation through moist air 
International Meteorological Symbols 
International Cloud Classification 
Beaufort Weather Notation . 


List of meteorological stations . . . +. +. «+ «+ 
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TABLE 
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TABLE . 
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TABLE 
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TABLE 95. 
WEICHT IN GRAMS OF ONE CUBIC CENTIMETER OF AIR. 


0.00129305 
1 +.0.0020389 (¢t —32°) 


1 cubic centimeter of dry air at the temperature 32° F. and pressure 760 mm., under the 
standard value of gravity and sea-level, weighs 0.00129305 gram. 


Temperature term: 6; = . Fahrenheit temperatures. 


T - - T : 
ature. | Log 3 fi"atures| Ot Log & jj ature. | Log 5 
ae avers —10|] F: |o,00 eo F. | 0.00 —I0 
—45° | 15339 7.18579 30° | 12983 7.11339 75°| 11888 7.07512 
— 40 15155 . 18056 31 12957 .11250 76 11866 -07430 
— 35 14977 17541 32 12931 11162 77 11844 -07349 
— 30 14802 -17031 33 12904 - 11073 78 11822 .07268 
— 25 14631 .16527 34 12878 - 10985 79 11800 .07187 
0,00 0.00 0.00 
—20 14464 7.16029 35 12852 7.10897 80 11778 7.07107 
—18 14398 -15831 36 12826 . 10809 81 T1756 .07026 
—16 14333 -15634 By 12800 -10721 82 11734 .06946 
— 14 14269 -15439 38 12774 -10633 83 11713 .06865 
—12 14205 -15244 39 12749 .10546 84 11691 .06785 
0,00 0,00 0.00 
—10 T4142 7.15050 40 12723 7.10459 85 11670 7.06705 
— 8 14079 .14856 AI 12698 .10372 86 11648 .06625 
— 6 I4017 .14664 42 12672 -10285 87 11627 .06546 
— 4 13955 -14472 43 12647 .10198 88 11605 -06466 
— 2 13894 -14282 44 12622 -IO112 89 11584 -06387 
0.00 0.00 0.00 
+ 0 13833 7.14092 45 12597 7.10025 90 11563 7.06307 
s 13803 -13997 46 12572 -09939 gI 11542 -06228 
13773 13903 47 12547 09353 92 T1521 06149 
So 13743 -13808 48 12522 .09767 93 11500 .06070 
4 | 13713 13714 49 12497 09682 94 | 11479 05992 
0,00 0.00 0.00 
5 13684 7.13621 50 12473 7.09596 95 11458 7.05913 
6 13654 1352 3 
2 013527 51 12448 -OQ5II 96 11438 -05835 
‘ : = -13434 52 12424 -09426 97 11418 -05757 
359 -13340 53 12400 -09341 98 11397 -05678 
Ne ae -13247 | 54 | 12375 -09256 99 | 11376 -05600 
: foro) 
10 | 13538 | 7.13155 55 12351 | 7.0 * 
2 -OOT7I 100 11356 7.0552 
2 13509 . 13062 56 12327 .09087 IOI 11336 cere 
2 13480 -12970 57 12303 .09002 102 11315 -05367 
13 13452 -12877 58 12280 .a8g18 103 T1295 -05290 
14 Fe 13423 12785 59 12256 -08834 104 11275 -05213 
5 0.00 0.00 
15 13395 | 7.12694 60 122 
; 32 7.08750 105 11255 .05136 
ee oe .12602 61 12209 .08667 106 | 11235 eee 
a -12510 62 12185 -08583 107 T1215 .04982 
; oF .12419 63 12162 .08500 108 I1196 04905 
9 we? 2 .12328 64 12138 .08416 109 11176 04828 
: 0.00 0.00 
20 13255 ol2237 65 I21I ; 
5 5 7.08334 {10 T1156 3 2 
21 13227 - 12147 66 12092 .08251 112 ae ake | 
22 13200 - 12056 67 1206 8168 se 
23. | 13172 11966 || 68 ee el Mee apo! 
Bt : “119 12046 -a8085 I16 11040 04296 
os -11876 69 12023 08003 r18 | 11001 04145 
25 | 13118 | 7.11786 | 70 |” r200r hire 
a san aiee : ‘ 7.07921 120 10963 7.03994 
27 T3064 ae 7 II19Q7 .07839 125 10870 -03621 
28 ee oe : 72 11956 .07757 130 10776 .03248 
39 Pare Sed 73 T1933 -07675 135 10686 -02883 
-II4 74 IIgIio .07593 140 10597 -02518 
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TABLE 96. 
WEIGHT IN GRAMS OF ONE CUBIC CENTIMETER OF AIR. 
Humidity term: Values of 0378 e. Auxiliary to Table 97. 
e = Vapor pressure in inches. (See Tables 69 and 70.) 


Temperature by normal hydrogen thermometer. 


= 
e 
ee _ | Vapor | Vapor 
pews fone: 0.378 e a Pressure. | 0.378 Hew i Sa 0.378e) Dew- Pres- 0.378 
(Ice.) Cee | "| Water.) PORTE hy eee 
(Water. ) 
opp nee, es : Se on Inch. F, F Inch. Inch. Fi ‘ Inches. | Inches. 
; : 9.0223 | 0.008 f 40° | 0.2477 | 0.004 90° | 1.423 | 0.538 
59 .OCOIT | .000 9 .0236 | .cog] 41 2575 | .0097 or 1.469] .555 
58 -OOIT }- .000 8 -0249 | .009O} 42 20778) .tOT 92 P55 eos 
57 .OO012 | .000 7 .0263 | .orof 43 .2782 | .106 03 1.563 | .591 
56 .0013 | .000 6 .0277| .o10o] 44 2891 | .I09 04 | 1.612] .609 
—55 0.0014 | 0.001 5 | 0.0292] 0.011] 45 | 0.3003} 0.114] 95 | 1.662 | 0.628 
54 .OOI5 | .Oor 4 .0308 | .or12] 46 PLO cans 96 | 1.714] .648 
53 .0016 | .oor 3 20325 >| .OL2 5) = 47 -3240 | .122 07 D707 GOS 
Se .0017 | .0oI 2 0343 | .0o13] 48 3365) |) .027 98 | 1.822] .689 
51 0018 | .corf— 1 .0361 | .or4] 49 3493 | .132] 99 | 1.878] .710 |] 
—50 | 0.0020 } o.cor f+ O 0.0381 | 0.014 J 50 | 0.3626 | 0.137] 100 1.936 | 0.732 
49 .002I | .oor J+ 1 .O401 | .OI5] 51 3703 | -142)] “Tor | 1.904) 754 
48 .0023 | .ool 2 .0423 | .o16] 52 3905 | -147] I02 | 2.055| .777 
47 0024 | .00I 3 0445 | .O17] 53 -4052| .153] 103 | 2.117] .800 
46 .0026 | .oor 4 .0468 | .o18} 54 A203 550i 104) | o.18r | (824 
—45 | 0.0028 | o.oor J+ 5 0.0493 | 0.019} 55 | 0.4359 | 0.165] 105 | 2.246 | 0.840 
44 .0029 | .0oI 6 .0519| .o20] 56 AG2ba Tih TOO |ea.ar4 i). 2875 IK 
43 .003I | .OoI 7 .0546| .o2t] 57 40874 .177 | 107 | 2.382,| .90co 
42 .0033 | .Oor 8 .0574| .0224 58 4850} .184} 108 | 2.453] .0927 |1 
EN = 9.0030) .O0T 9 .0604 | .023] 39 SOs eLOO || TOO! || oac25 1) 054 
—40 | 0.c038 | 0.001 [+ 10 0.0635 | 0.024} 60 | 0.5220 | 0.197 110 2.599 | 0.982 |} 
30 .0040 | .002 ei -0067 | .025 61 -5409| .204] III 2.676 | 1.012 
38 +0043 | .002 12 .O701 | .027] 62 s5004)| 212] r11n2 2.754 | 1.041 
37 .0046 | .002 13 0730} .028] 63 25005 | .219] 13 | 2.833 | 1.071 
30 .0049 | .002 I4 .0773 | .0290] 64 0003) -227 19 IE4. 0 |2:015)| T1025) 
—35 | 0.0052 | 0.002 J+ 15 0.0812 | 0.031} 65 | 0.6226 | 0.235 15 2.999 | 1.134 
34 .0055 | .002 16 .0852 | .032] 66 6447 | .244] 116 | 3.085 | 1.166 


33 -0059 | .002 £7 .0895 | .034] 67 OO7ANERO52) 1 Sete mle s.1 745 [6 T2 LOO 
32 .0062] .co2} 18 .0939 | .035] 68 6000) | 2265 J) TIS) /\37264 ||*2.234 
31 .0066 | .co3 19 .0985 | .037] 69 7 ESO ee OC) Meet TO Me |s-250 10.200 
—30 | 0.0070} 0.003 [+20 0.1033 | 0.039 70 | 0.7399 | 0.280} 120 |} 3.451 | 1.304 


29 .0075 | .003 21 .1084] .O41f 71 O55) 200s) L2r 3.548 || 1.340 
28 .0080 | .003 22 .1136| .043] 72 -7019 | -<-290] 122 | 3.647 | 1.370 
ey .0084 | .003 23 -IIQI | .O45] 73 POLOL | 3tO\ || eh23) a) 3.740) 111.407 
26 .0090 | .003 24 .1248| .047] 74 -8471 | .320] 124 | 3.853 | 1.456 
—25 | 0.0095 | 0.004 |+25 | 0.1308 | 0.049] 75 | 0.8760] 0.331} 125 | 3.960} 1.497 
24 -OIOI | .004 26 .1370| .052} 76 .9050| .343] 126 | 4.069 | 1.538 
23 -O107 | .004 29 -1435 | -054 a7, 93602 | .354] 127 | 4.180 | 1.580 
22 .O113 | .004 28 .1502| .057] 78 .9677| .366] 128 | 4.2094 | 1.623 
2I .OI20} .005 29 1573)\|| -O5O\1 70 I.ooo1 | .378] 129 | 4.412 | 1.668 


—20 | 0.0127 | 0.005 [+30 0.1646 | 0.062] 80 1.0334 | 0.391 J 130 | 4.531 | 1.713 
19 OES 5 ROOS) | aa 21723) .0O5 1 Or 1.0676 | .404] 131 | 4.054] 1.750 
18 -0143 | .005 32 .1803 | .068] 82 F-TOZQ 0) A 17, fk 3 2) walk. 7.70) nso 
17 -OI5I | .006 33 11877 | 07] 983 E1302) 43D $933) 4.0070 |. 0.055 
16 .0160 | .006 34 .1954| .074] 84 | 1.1765] .445] 134 | 5.038] 1.904 

-15 | 0.0169 | 0.006 j+35 0.2034 | 0.077] 85 | 1.2149 |0.459} I35 | 5.172 | 1.055 
14 .0179 | .007 | 36 .2117| .o80} 86 | 1.2543] .474] 136 | 5.309 | 2.007 
ioe || WEOLSO |) 6.007 1a 37, .2202| .083] 87 | 1.2949| .489] 137 | 5.449 | 2.060 
2, .0200| .0o8 | 38 2291 | .087] 88 | 1.3365] .505} 138 | 5.592 | 2.114 
Be .O21I | .0co8 | 39 .2382 | .o90f 89 Tes 704520 ete Oumle 5:17.30) \m2. nOG 


10 | 0.0223 | 0.008 | 40 | 0.2477 | 0.0904] 90 | 1.4234 | 0.538] 140 | 5.889 |. 2.226 


| * Values for temperatures less than 32° F. refer to vapor over ice. 
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TABLE 97. 


WEIGHT IN GRAMS OF ONE CUBIC CENTIMETER OF AIR. 


Humidity and pressure terms combined: & o00F = 


h 


B—0.378e 


29.921 


B = Barometric pressure in inches; e = Vapor pressure in inches. 


a aol ea 
29.921 

[Inch’s 
10.0} 0.3342 
10.1 ©3376 
10,2 -3409 
10.3 +3442 
10.4 -3476 
10.5 | 0.3509 
10.6 -3543 
10.7 +3576 
10.8 - 3609 
10.9 -3643 
{1.0 0.3676 
ee -3710 
11.2 +3743 
II.3 -3777 
Ta Al «3810 
11.5 0.3843 
11.6 -3877 
ray) -3910 
11.8 3944 
11.9 +3977 
12.0 0.4011 
12.1 -4044 
12.2 -4077 
12.3 -4III 
12.4 -4144 
12.5] 0.4178 
12.6 4211 
12.7 4244 
12.8 -4278 
12.9 -4311 
13.0] 0.4345 
13.1 -4378 
13.2 4412 
13.3 4445 
13.4 4478 
13.5 0.4512 
13.6 “4545 
13.7 -4579 
13.8 -4612 
13.9 -4646 
14.0 | 0.4679 
14.1 -4712 
14.2 -4746 
14.3 -4779 
14.4 -4813 
14.5 0.4846 
14.6 -4879 
14.7 -4913 
14.8]  .4946 
14.9 -4980 
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Log a 
29.921 


—iI0 }f} 


9.52402 
+5 2835 
53262 
-53686 
-54106 


9.54521 
-54933 
-55341 
*55745 
-560145 


9.56542 
56935 
57324 
-57710 
-58093 


9.58472 
59848 
59221 
-59591 
-59957 

¢).6032T 
.60681 
-61038 
-61393 
61745 


9.62093 
-62439 
-62782 
;Q3122 
.63461 


9-63797 
.64130 
.64460 
.64788 


-65113 


9.65436 
-65756 
.66074 
.66390 
.66704 


9.67015 
67324 
-67631 
-67936 
-68239 


9.68539 
-68837 
-69134 
-69429 
.69721 


222 


h 
109 39.921 
— IO Inches. 
9.70012 |] 20.0 
«70300 20.1 
-70587 20.2 
-70871 20.3 
-71154 20.4 
9.71435 20.5 
“71715 20.6 
-71992 20.7 
-72268 20.8 
.72542 20.9 
9.72814 21.0 
-73085 25.1 
-73354 21.2 
-73621 28, 
-73887 21.4 
9.74151 21.5 
-74413 21.6 
-74674 21.7 
-74933 || 21.8 
-75191 21.9 
9-75447 22.0 
-75702 22.1 
+75955 22.2 
-76207 223 
76457 22.4 
9.76706 22.5 
-76954 22.6 
-77200 2247 
-77444 22.8 
-77687 22.9 
9.77930 || 23.0 
-78170 220 
-78410 22e2 
-78648 2318 
-78884 23.4 
9.79120 23.5 
-79354 |} 23.6 
-79587 || 23-7 
-79818 23.8 
-80049 23.9 
9.80278 24.0 
.80506 24.1 
-80733 || 24.2 
-80958 24.3 
81183 24.4 
9.81406 24.5 
.81628 24.6 
-81849 24.7 
-82069 24.8 
.82288 24.9 


abies . 
29.921 


0.6684 
.6718 
.6751 
-6784 
.6818 


0.6851 
-6885 
.6918 
-6952 
-6985 


0.7018 
+7052 
-7085 
-7119 
LG 


0.7186 
+7219 
+7252 
-7286 
+7319 

0.7353 
-7386 
-7420 


+7453 
-7486 


0.7520 
-7553 
-7587 
-7620 
-7653 

0.7687 
E7720 
-7754 
7787 
-7821 


0.7854 
-7887 
2702 
-7954 
-7988 

0.802T 


.8054 
_ 8088 


S121 
8155 
0.8188 
-8222 


.8255 
-8289 
.8322 


Leg; hae 
9.921 


—I0 
9.82505 
.82722 
-82938 
-83152 
83305 


9.83578 
83789 
-83999 
.84209 
-84417 


9.84624 
.84831 
.85036 
.85240 
85444 


9.85646 
-85848 
.86048 
.86248 
86447 


9.86645 
-86842 
-87038 
87233 
87427 

9.87621 
87813 
.88005 
.88196 
.88386 

9.88575 
.88764 
-88951 
.89138 
89324 

9.89509 
8 


TABLE 97. 
WEIGHT IN GRAMS OF ONE CUBIC CENTIMETER OF AIR. 
: 10, 
Humidity and pressure terms combined: — = nie = Beale 
29.921 29.921 


B = Barometric pressure in inches; e = Vapor pressure in inches. 


Pry oe ae cee he: coh foe emis 
939.921 ; : 959. ; é 29.921 


Inches. — IO | Inches. Inches. —1tO) 


|25.00 83 9.92196 || 27.25 ¢ 9.95939 || 29.50 995 9.99385 
25.05 s -92283 27.30 : -96019 29.55 -9876 .99458 
25.10 8: .92370 27.35 : .96008 29.60 ; .99532 
25.15 : -92456 27.40 5 .96177 29.65 ; .99605 
25.20 ‘ -92542 27.45 4 .96256 29.70 : .99678 


25.25 82 9.92628 27.50 . 9.96336 || 29.75 9.99751 
25.30 : -92714 27.55 , .96414 29.80 ; .99824 
25.35 z -92800 27.60 a -96493 29.85 .99897 
25.40 : -92886 27.65 : .96572 29.90 -99970 
25-45 f -92971 27.70 x .96650 29.95 F 0.00042 


25.50 . 9.93056 27.75 : 9.96728 || 30.00 : O.O00IT5 
| 25.55 ‘ -93141 27.80 ‘ .96807 30.05 3 .00187 
25.60 -855 -93226 27.85 : -96885 30.10 : .00259 
25.65 -857 -93311 27.90 : -96963 30.15 : .00331 
25-70 5 -93396 27.95 -93 -97040 30.20 : -00403 


25.75 : 9.93480 || 28.00 -935 9.97118 |} 30.25 : 0.00475 
25.80 : -93564 28.05 : -97195 30.30 : -00547 
25.85 : -93648 28.10 4 -97273 30.35 : .00618 
25.90 -93732 28.15 : -97350 30.40 j .00690 
25-95 : -93816 28.20 +9425 -97427 30.45 é .00761 


26.60 ; 9.93900 || 28.25 : 9.97504 || 30.50 ; 0.00832 
26.05 -93983 28.30 ; -97581 30.55 é .00903 
26.10 ‘ -94066 28.35 : -97657 30.60 : .00975 
26.15 : .94149 28.40 ; -97734 30.65 : .OT045 
26.20 -94233 28.45 -95 -97810 30.70 : -O1116 


26.25 9.94315 ‘|| 28.50 E 9.97887 30.75 ; 0.01187 
26.30 -94398 28.55 F 97963 30.80 ; a 
26.35 -94480 28.60 A -98039 30.85 : eee 
26.40 -94563 28.65 -957 -98115 30.90 : o1388 
26.45 -94645 28.70 * -98I191 30.95 : .0146 


26.50 : -94727 || 28.75 ; 9.98266 || 31.00 .03 0.01539 
eae 28.80 F -98342 31.05 ; oe 
-94891 28.85 Z -98417 2.10) ; eee 
-94972 28.90 3 -98492 31.15 i .O1 z ae 
-95054 28.95 4 .98567 31.20 ‘ .o181 


-95135 29.00 i 9.98642 || 31.25 ; 0.01887 
ante 29.05 : -98717 31.30 .0461 ca 
-95297 29.10 A .98792 31.35 F .0202 
-95378 29.15 A -98566 31.40 ; C2095 
-95458 29.20 ; .98941 || 31.45 3 .02164 


F : b 9.99015 jj 31.50] 1. 0.02233 
ee . 3 -99089 31 55 : .02302 
-95099 f -99163 31.60 .05¢ .02371 
95779 . 99237 || 31-65 | I. 08439 
-95859 : .99311 31.70 : .0250 
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TABLE 98. 
WEIGHT IN GRAMS OF ONE CUBIC CENTIMETER OF AIR. 


0.00129305 


FARouese ar. Centigrade temperature. 


Temperature term: 6) 760 = 


1 cubic centimeter of dry air at the temperature 0° C. and pressure 760 mm., under the 
standard value of gravity and sea-level, weighs 0.00129305 gram. 


t. &, 760 Log 5, 760 t. bt, 760 | Log 5, 760 t. bt, 760 Log bt, 760 
Cc. |0.00 Suro C. | 0.00 me Cc. | 0.00 ~~ 46 
— 34° 14774 7.16950 || — 4°95| 13148 7.11885 18°0 12129 7.08383 
— 33 14712 -16768 |f/— 4.0] 13123 .11804 18.5 12108 8309 
— 32 14651 .16587 I}— 3.5 13099 L723 19.0 12088 8234 
— 31 14590 .16407 |}— 3.0] 13074 Halon; 19.5 12067 8160 
0,00 0,00 0.00 
—30 14530 7.16227 |l— 2.5] 13050 7.11562 20.0 12046 7.08085 
— 29 I447I | .16049 |!— 2.0] 13026 -11481 20.5 12026 8oIl 
— 28 I4412 .15871 — 1.5 13002 -II401 21.0 I2005 7937 
2h 14353 .15693 || — 1.0] 12978 .11321 21.5 11985 7863 
| — 26 Riegel 615517 |i — 0.5 pees - 11241 22.0 T1965 7789 
: ; 0.00 
—25 14237 | 7.15341 0.0| 12931 | 7.11162 22.5] 11944 | 7.07716 
— 24 I4179 -15166 fi+ 0.5 12907 - 11082 23.0 11924 7642 
— 23 14123 - 14991 1.0] 12884 . 11006 23.5 11904 7569 
— 22 14066 .14818 1.5 | 12860 . 10923 24.0 11884 7496 
— 21 T4010 -14645 2.01 912836 -10844 24.5 1186 22 
0.00 Soom ie 
. 0.00 
—20.0} 13955 7.14472 2.5) 12813 7.10765 25.0] 11844 7.07349 
—19.5} 13927 .14386 3.0] 12790 . 10686 25.5 11824 | 7276 
—19.0} 13900 .14301 8.5 ileal 2760 . 10607 26.0 11804 7204 
—18.5] 13872 .14215 4.0] 12744 -10529 26.5 11784 7131 
— 18.0 eee -14130 425) | l2720 -10450 27.0 11765 7058 
! 0.00 0.00 
—17.5] 13818 7.14044 5.0] 12698 7.10372 27.5 11745 7.06986 
—17.0] 13791 -13959 5.5| 12675 . 10294 28.0 11726 6913 
— 16.5 13764 .13874 6.0 12652 - 10216 28.5 11706 6841 
— 16.0 tee 7i .13790 6.5 12629 - 10138 29.0 11687 6769 
— 15.5 13710 -13705 7.0 12607 . 1006 29. 1166 66 
eS ons ie) 9-5 i on 
. k 0.00 
—15.0] 13684 7.13621 7.5 12584 7.09982 30.0 11648 7.06625 
=e td-5) 73057 13536 8.0] 12562 9905 30.5 | 11629 6554 
—14.0] 13631 -13452 8.5 | 12539 9828 31.0. I1610 6482 
ot 13.5 ie 13368 9.0| 12517 9750 | 31.5 II591 6411 
Ser -13285 | 95) | 12495 9673 jf 32.0 | 11572 6340 
—12.5| 13552 | 7.13201 10.0] 12 a 
: 3 47: -09596 32, 
— 12.0] 13526 -13117 10.5 yore : ae a een ee 
—I11I.5] 13500 -13034 Il.o| 12429 9443 33.5 TI515 6126 
= ae 13473 : saet TI.5 | 12407 9366 34.0 11496 6055 
. ee .12868 12.0] 12385 9290 | 34.5 | 11477 5984 
10.0} 13423 | 7.1278 2 ee a 
—10. .12785 12.5] 12363 .092I1 35.0 
— 9.5 13398 . 12703 13.0 12342 ‘ ee 35-5 Te ae 
= 9.0] 13372 . 12620 13.5 | 12320 go61 6.0 Pay 
De eace te 36. II42I 5772 
Sas) ee A 14.0] 12299 8986 36.5 11403 5702 
wi .1245 T4425) | 2277 8910 27.0) |e rnsos 5632 
7.5| 13297 | 7 15.0] 12 ee 
ioe -12374 5.0| 12256 | 7. 
SS Yf58) 13271 -12292 15.5 oo i ee oe ae ee 
= os 13246 12210 16.0] 12213 8683 ac wee pre 
— 6. 13222 -12128 16.5 I21g2 8608 
Bice | aay 39.0 Leet 5352 
ave 97 12047 17.0 eae: 8533 39.5 11293 5282 
— 5.0] 137 oe 
3172 | 7.11966 17.5] 12150 | 7.08458 || 40.0] 11275 | 7.05213 
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TABLE 98. 
WEIGHT IN GRAMS OF ONE CUBIC CENTIMETER OF AIR. 


Temperature term. (Continued.) 


l 
5t, 760 Log 5+ 760 3 5t, 760 Log dt, 760 


—Ic - |0.00 —I0) 
7.05213 10926 7.03845 
- 05074 10892 . 03710 
. 04936 10858 . 03576 
.04798 10825 . 03443 
. 04660 10792 . 03309 

. 00 
- 04523 10759 7-03177 
.04387 | 10726 . 03044 
.04251_ Il 10694 . 02912 
-O4T15 || 10661 . 02780 
-03980 | 10629 .02649 


TABLE 99. 
» Humidity term: Values of 0.378e. Auxiliary to Table roo. 
e= Vapor pressure in mm. (See Tables 71 and 72.) 


é | e € 
Vapor Pressure . \Vapor Pressure H Vapor Pressure 
(Ice). (Water). (Water). 


mm. a | - mm. 

. 580 31.860 
-924 33-735 
- 291 35.705 
. 682 +775 
. 098 947 


90900 
SO YO ND HH 


1227 
. 619 
Sey 
. 756 
5 LO 


COOMIIA ANNA 


90900 
Sw SPs 


. 390 
VAY 
. 580 
. 889 
350 
.968 


cn eae! 
- 793 


90000 


Hoo00 


OS © Cn D Anunns RPWWW 


© 16:60:00 0 
Sonn pwewoeNn wee wi = = 
SIAR ABNHO CHOIAG FONHO CHran awonnof 


Le oo eB | 


to 
Ke) 


H 
ie) 
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TABLE 100. 
WEIGHT IN GRAMS OF ONE CUBIC CENTIMETER OF AIR. 


—0.378 
Humidity and pressure terms combined : — = é = Oars 
On 72° 760 


B=Barometric pressure in mm. ; e= Vapor pressure in mm. 
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TABLE 100, 
WEICHT IN GRAMS OF ONE CUBIC CENTIMETER OF AIR. 
h  B—o0.378e 
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Humidity and pressure terms combined : eee ame wa Ge 


B= Barometric pressure in mm. ; e= Vapor pressure in mm, 
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TaBLe 100. 
WEIGHT IN GRAMS OF ONE CUBIC CENTIMETER OF AIR. 


Humidity and pressure terms combined : — = z. Beco 
On 00 760 


B= Barometric pressure in mm. ; ¢= Vapor pressure in mm. 
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TABLE 101. 


ATMOSPHERIC WATER-VAPOR LINES IN THE VISIBLE SPECTRUM. 
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TaBLe 101. 
ATMOSPHERIC WATER-VAPOR LINES IN THE VISIBLE SPECTRUM. 
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TABLE 102, \ 
ATMOSPHERIC WATER-VAPOR BANDS IN THE INFRA-RED SPECTRUM. 
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sonian Institution. 
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TABLE 103. 
TRANSMISSION PERCENTAGES OF RADIATION THROUGH MOIST AIR. 


Range of 
Wave-lengths. 


PRECIPITABLE WATER IN CENTIMETERS. 


.001|.003) .50 


95 
92 
57 
73 


° ° 


* These places require multiplication by the following factors to allow for losses in CO, gas. Under aver- 
age sea-level outdoor conditions the CO, (partial pressure = 0.0003 atmos.) amounts to about 0.6 grams 
per cu.m. Paschen gives 3 times as much for indoor conditions. 

2¢ to 3H, for 2 grams in m? path (95); for 140 grams in m? path (93); 
el ACS as APS asl (nae AF. #6 « “4 “"«” (gy; more CO, no further effects 
14 , slight allowance to be made; 
“ 15 , 80 grams in m? path reduces energy to zero; 
Gey as Sf seer ary rc ‘ a teas 

+ These places require multiplication by 0.90 and o.70 respectively for one air mass and 0.85 and 

0.65 for two air masses to allow for ozone absorption when the radiation comes from a celestial body. 


F. Paschen gives (Annalen d. Physik. u. Chemie, 51, p. 14,1894) the absorption of the radiation 
from a blackened strip at 500° C. by a layer 33 centimeters thick of water vapor at 100° C. and 
atmospheric pressure as follows: 


Hp Bo bo Me 
Wave length 25... 2 60's. + 2.20-3.10 5533-7-07 7.67-10 (2) 


Percentage absorption. .. 80 94 94-13 


The following table, due to Rubens and Aschkinass (Annalen d. Phystk u. Chemie, 64, p. 598, 
1898), gives the absorption of radiation from a zircon burner by a layer 75 centimeters thick of 
water vapor saturated at 100° C. This amount of vapor is about equivalent to a layer of water 
0.45 millimeter thick or to1.5% of the water in a total vertical atmospheric column whose dew- 
point at sea-level is 10°C. The region of spectrum examined includes most of the region of terres- 


trial radiation. 


Wave length 


Percentage absorption. .. 


ae 


Wave length 


Percentage absorption. . . 
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Tasie 104. 
INTERNATIONAL METEOROLOGICAL SYMBOLS. - 


The International Meteorological Symbols were adopted at the Vienna meteorological con- 
gress of 1873. A few additions and modifications have been made at subsequent international 
meteorological meetings. The forms of these symbols are more or less flexible. Those shown in 
the accompanying table are the forms which have generally been used in the United States, and 
with two exceptions (‘wet fog” and “‘zodiacal light”’) are identical with those used by the Prus- 
sian Meteorological Institute and given in the German editions of the International Meteoro- 
logical Codex. The principal variants found in the metéorological publications of the different 
countries are given in the Monthly Weather Review (Wash., D.C.), May, 1916, p. 268. 

Exponents. — An exponent added to a symbol indicates the degree of intensity, ranging 
from ° weak (light, etc.) to ? strong (heavy, etc.). Thus, @°, light rain; @%, heavy rain. 
German and French observers use the exponent ! to denote medium intensity, in accordance 
with the German and French versions of the report of the Vienna congress, and the German 
editions of the Codex. The English version of the above-mentioned report and the English 
edition of the Codex provide for the use of only two exponents, ° and 2; hence in English- 
speaking countries the omission of the exponent indicates medium intensity. 

Time of occurrence. — When hours of occurrence are added to symbols, the abbrevia- 
tion a is used for a.m., and ~ for p.m. Thus, ® 1oa — 4p denotes “rain from 10 a.m. to 
4 p.m.” 12@ = noon; 12p = midnight. The abbreviation m means “‘during night.” Stations 
taking tri-daily observations may use a to mean between the first and second observation; 
p, between the second and third; and 7, between the third and the first. 

For further information concerning the International Symbols and other meteorological 
symbols, see ‘Meteorological Symbols,” by C. Fitzhugh Talman, Monthly Weather Review 


(Wash., D.C.), May, 1916, pp. 265-274. 
. i] 
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TABLE 104, 
INTERNATIONAL METEOROLOGICAL SYMBOLS. 


= 


Symbol. Meaning. Remarks, 
ed rhe 

4 @ Rain. 

28 Snow. 

Ig Thunderstorm. Thunder and lightning. 

WU Thunder. Without lightning. 

< Lightning. Without thunder; “heat-lightning.” 

a | Hail.* 

4 | Graupel. Sometimes called “soft hail.” French, grésil. Resembles 

5 little snow-pellets. 

— Fog. 

— Ground fog. Not exceeding the height of a man. 

=: | Wet fog. One which wets exposed surfaces. 

cast Hoarfrost. 

jx Dew. 

V Rime. A rough frost deposit from fog. 

“~ Glaze; Glazed frost.t | Ice coating due to rain, “‘ice-storm.” In America often 

called “sleet.” 
+ Driving snow. Ger., Schneegestiber ; Fr., bourrasque de neige. 
<— Ice-crystals. Ice-needles sometimes seen floating or slowly falling in the 
air in clear, cold weather. 
wal Snow on ground. Ground near station more than half covered. 
uw Gale. Wind of force 8-12, Beaufort scale. (Rept. Int. Met’l Comm., 


Berlin, 1910, English ed., p. 17.) Formerly used for 
“strong wind.” A 3-barbed arrow is introduced in the 
2d German ed. of the Int. Met’! Codex to denote “strong 
wind,” but no authority is cited. According to the Ob- 
server’s Handbook of the British Met’l Office “the 
number of barbs on the arrow may conveniently be 
made to represent the strongest wind force noted,” but 
there is no international sanction for such variants. 
© Sunshine. In German edition of Int. Met’l Codex, but has never 
been definitely recognized by the international organi- 
zation. (See Rept. Int. Met’! Comm., Southport, 1903, 
Engl. ed., p. 19 and 101.) Widely used in German and|| 
Austrian publications. 
Solar halo. 
Solar corona. 
Lunar halo. 
Lunar corona. 
Rainbow. 
Aurora. 


Zodiacal light. 
Haze. 


SpPdEdeo 


Due to fine dust, or to the disturbance of atmospheric 
transparency by air-currents of different densities 
(“optical turbidity”’), and not to water-drops. In prac- 
tice, this is often difficult to distinguish from light fog 
==°), or “mist” of British observers. Prussian and 


Austrian observers underscore this symbol (2) to de- 
note a definitely smoky atmosphere (“Moorrauch”). 


* i i urs chiefly with summer thunderstorms, should be distinguished from the snowy 
ee ot, aoe as graupel, or soft hail (A); also from the small particles of clear 
eS called sleet by the U.S. Weather Bureau, for which there is no international symbol. On the history of 
the word sleet see Monthly Weather Review, May, 1916, pp. 281-285. xa 
+ Glaze is the official term in the United States; glazed frost in Great Britain. 
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TaBLe 105. 
INTERNATIONAL CLOUD CLASSIFICATION. 


The International Conference of Meteorologists held at Munich in 1891 recommended the 
following classification of clouds, elaborated by Messrs. Abercromby and Hildebrandsson: 
a. Detached clouds with rounded upper outlines (most frequent in dry weather). 
b. Clouds of great horizontal extent suggesting a layer or sheet (wet weather). 
A. Upper Clouds, average altitude gooo”. 


a. 1. Cirrus. 
6. 2. Cirro-siratus, 


B. Intermediate Clouds, between 3000” and 7000”. 


m, Nee Cirro-cumulus. 
* (4. Alto-cumulus. 
b. 5. Alto-stratus. 


C. Lower Clouds, below 2000”. 


a. 6. Strato-cumulus. 
b. 7. Nimbus. 


D. Clouds of diurnal ascending currents. 


a. 8. Cumulus; top 1800”; base 1400”. 
b. 9. Cumulo-nimbus; top 3000" to 8000"; base 1400, 


E. High Fogs, under 1000”. 


to. Stratus. 


DEFINITIONS AND DESCRIPTIONS OF CLOUD FORMS. 


1. Cirrus (Ci.). — Detached clouds of delicate and fibrous appearance, often showing a feather- 
like structure, generally of a whitish color. Cirrus clouds take the most varied shapes, such as 
isolated tufts, thin filaments on a blue sky, threads spreading out in the form of feathers, 
curved filaments ending in tufts, sometimes called Cirrus uncinus, etc.; they are sometimes 
arranged in parallel belts which cross a portion of the sky in a great circle, and by an effect of 
perspective appear to converge towards a point on the horizon, or, if sufficiently extended, 
towards the opposite point also. (Ci.-St. and Ci.-Cu., etc., are also sometimes arranged in 
similar bands.) . 


2. Cirro-stratus (Ci.-St.). — A thin, whitish sheet of clouds sometimes covering the sky 
completely and giving it only a milky appearance (it is then called Cirro-nebula), at other 
times presenting, more or less distinctly, a formation like a tangled web. This sheet often 
produces halos around the Sun and Moon. 


ie Cirro-cumulus (Ci.-Cu.). Mackerel sky. — Small globular masses or white flakes 
without shadows, or showing very slight shadows, arranged in groups and often in lines. 


4. Alto-stratus (A.-St.). — A thick sheet of a gray or bluish color, sometimes forming a 
compact mass of dark gray color and fibrous structure. At other times the sheet is thin 
resembling thick Ci.-St., and through it the Sun or the Moon may be seen dimly gleaming as 
through ground glass. This form exhibits all changes peculiar to Ci.-St., but from measure- 
ments its average altitude is found to be about one half that of Ci.-St. 


5. Alto-cumulus (A.-Cu.). — Largish globular masses, white or grayish, partially shaded 
arranged in groups or lines, and often so closely packed that their edges appear confused. The 
detached masses are generally larger and more compact (resembling St.-Cu.) at the center 
of the group, but the thickness of the layer varies. At times the masses spread themselves 
out and assume the appearance of small waves or thin slightly curved plates. At the margin 
they form into finer flakes (resembling Ci.-Cu.). They often spread themselves out in lines 
in one or two directions. 


6. Strato-cumulus (St.-Cu.). — Large globular masses or rolls of dark cl j 
the whole sky, especially in winter. Generally St.-Cu. presents the rere ce ae 
irregularly broken up into masses of which the edge is often formed of smaller masses, often 
of wavy appearance resembling A.-Cu. Sometimes this cloud-form presents the character- 
istic appearance of great rolls arranged in parallel lines and pressed close up against one 
another. In their centers these rolls are of a dark color. Blue sky may be seen through the 
intervening spaces which are of a much lighter color. (Roll-cumulus in England, Wulst- 
cumulus in Germany.) St.-Cu. clouds may be distinguished from Nb. by their globular or 
rolled appearance, and by the fact that they are not generally associated with rain. 


a: Nimbus (Nb.), Rain Clouds. — A thick layer of dark cloud ithout i 
ragged edges, from which steady rain or snow usually falls. gee Mae oe ee 
clouds an upper layer of Ci.-St. or A.-St. may be seen almost invariably. If a layer of Nb 
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TABLE 105. 
INTERNATIONAL CLOUD CLASSIFICATION. 


separates up in a strong wind into shreds, or if small loose clouds are visible floating under- 
neath a large Nb., the cloud may be described as Fracto-nimbus (Fr.-Nb.) (“ Scud ” of sailors). 


8. Cumulus (Cu.), Wool pack Clouds. — Thick clouds of which the upper surface is 
dome-shaped and exhibits protuberances while the base is horizontal. These clouds appear to be 
formed by a diurnal ascensional movement which is almost always noticeable. When the 
cloud is opposite the Sun, the surfaces facing the observer have a greater brilliance than the 
margins of the protuberances. When the light falls aslant, as is usually the case, these clouds 
throw deep shadows; when, on the contrary, the clouds are on the same side of the observer 
as the Sun, they appear dark with bright edges. 

True cumulus has well defined upper and lower limits, but in strong winds-a broken cloud 
resembling Cumulus is often seen in which the detached portions undergo continual change. 
This form may be distinguished by the name Fructo-cumulus (Fr.-Cu.). 


9. Cumulo-nimbus (Cu.-Nb.), The Thunder-Cloud; Shower-Cloud.— Heavy masses 
of cloud rising in the form of mountains, turrets or anvils, generally surmounted by a sheet or screen 
of fibrous appearance (false Cirrus) and having at its base a mass of cloud similar to ‘nimbus. 
From the base local showers of rain or snow (occasionally of hail or soft hail) usually fall. 
Sometimes the upper edges assume the compact form of cumulus, and form massive peaks 
round which delicate “‘ false Cirrus ” floats. At other times the edges themselves separate 


into a fringe of filaments similar to Cirrus clouds. This last form is particularly common in 
spring showers. 

The front of thunder-clouds of wide extent frequently presents the form of a large arc 
spread over a portion of a uniformly brighter sky. 


* to. Stratus (St.). — A uniform layer of cloud resembling a fog but not resting on the ground. 
When this sheet is broken up into irregular shreds in a wind, or by the summits of mountains, 
it may be distinguished by the name Fracto-stratus (Fr.-St.). 

During summer all low clouds tend to assume forms resembling Cumulus, and may be de- 
scribed accordingly as Stratus cumuliformis, Nimbus cumuliformis, etc. 

The term Mammato-cumulus is applied to a cloud having a mammillated lower surface, 
occurring especially in connection with severe local storms. : F 

The ovoid form, with sharp edges, assumed by certain clouds, particularly during the oc- 
currence of sirocco, mistral or foehn, is indicated by the adjective lenticularis, e.g., Cumulus 
lenticularis (Cu. lent.), Stratus lenticularis (St. lent.). Such clouds frequently show iridescence. 

For pictures of typical cloud forms see “International Cloud Atlas,” 2d ed., Paris, 1910; 
also U.S. Weather Bureau, “Classification of Clouds for the Guidance of Observers,”’ Wash- 
ington, D.C., 1911, and Gt. Britain, Meteorological Office, ““Observer’s Handbook,” London 
(annual). 
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TaBLe 106. 
BEAUFORT WEATHER NOTATION. 


Especially intended for the use of mariners, but sometimes used at land stations. The 
original notation was devised in 1805 by Admiral Sir F. Beaufort; it has since been slightly 
altered and amplified by British and American meteorologists. The following svmbols are 
used by the marine observers of the U.S. Weather Bureau: — 


Upper Atmosphere: 
b. — Bluesky. 
c. — Cloudy sky. 
o. — Overcast sky. 
Lower Atmosphere: 
v. — Visibility (exceptionally clear). 
z. — Haze. 
‘m. — Mist. 
f. — Fog. 
Precipitation: 
d. — Drizzling. 
p. — Passing showers. 
r. — Rain. 
5. — Snow. 
h. — Hail. 
Electric phenomena: 
1. — Lightning. 
t. — Thunder. 
Wind: 
gq. Squally. 


The British Meteorological Office also uses the following: — 


e. — Wet air without rain. 

g. — Gloom. 

u. — Ugly or threatening appearance of the weather. 
w. — Dew. 


“The letters 6, c, o are intended to refer only to the amount of cloud visible, and not to 
its density, form or other quality. They have gradually come to be regarded as correspond- 
ing to the following cloud amounts in the scale o-10: b = o to3; bc orch = 4to6;c = 7or8; 
0 = 9 or 10.”” — Marine Observer’s Handbook, Lond., rors, p. 82. 

U.S. Weather Bureau Observers use a line (light or heavy) under the symbol, British 
observers a dot or two dots, to indicate great intensity. Thus, U.S., 7 heavy rain, 7, very heavy 
rain. British, 7, heavy rain; r, very heavy rain. Px a 
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TABLE 107. 
LIST OF METEOROLOGICAL STATIONS. 


Note. — Stations with asterisk appear in the “ Réseau Mondial’ of the British Meteorological 
Office for r912. (London, 1917.) 


NORTH AMERICA Latitude, Te gee 
‘ Greenwich, 


GREENLAND. 


*Angmagsalik 
*Godthaab 


*Jacobshavn 
*North Star Bay 
*Upernivik 


ICELAND. 


*Berufjord 
*Grimsey (Akureyi) 
*Stykkisholm 
*Vestmanno 


FARO ISLANDS. 


*Thorshavn 


*Barkerville 
*Belle Isle 


*Fort Chippewyan 

*Fort Hope 

*Fort Resolution 

*Fort Simpson 
Fredericton 


*Hay River 
*Kamloops 

Kingston 
*Macleod 
*Minnedosa 

Montreal 
*Moose Factory 
*Nain 

Parry Sound 
*Point Riche 
*Prince Albert 
*Prince Rupert 
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TABLE 107. 
LIST OF METEOROLOGICAL STATIONS. 


Note. — Stations with asterisk appear in the ‘Réseau Mondial” of the British Meteorologicat 
Office for t912. (London, 1917.) 


Longitude hee 
from 


Greenwich. 


Latitude. 
CANADA. 
(Continued.) 


a) oi] « 10) a ele) e ouc 90 e010 ee sees = 


Q 
*Gableuislamds ai. « wicca aeleles clereteneiees 
*St. John, N.B.. sia eceyerarstete 
*St. Johns, Newfoundland.......... 
KC UV Ollty AntlCOStl ange irritate 
RT OTOL isieecieretarann osba ree itveecere ations 
SWAT HO}n E heat ae ON Oto OOo ane 
HWINMEDER pe rarets castors Soveite cashes cretetets 

IWoodStoclatieweraetus.: suteneters oe teeters 
ON(oide TAKES a ordin deacon aoaeoncae 


UNITED STATES. 


sisotivies) s) slel\e)le'sl vile eel. \e)s 16s ele 0 0, one 


Binghamton aster; i cwectaeeee 
FBisin ark ee tan teen ae eae aire cee 


Gane Hedty ks ee ee 
it Charlestonuerac ie diet ee ee 


WorpusiChristionemn ane eer or 
Wavenportaes sections “eaten ae 
EDenvernemrncecvistce Cree 


CRE Ces» CU UCR ACC CHO) Caceres 
CORTE Te Mie er Mur CMC ter} 
wees slleis ise eevee) es ielent 

Phe ego lene he! bi» 804 ie/s 6 elev) ole emia 
tue te se nscele (kelp iw misre els let eile lle ltereltelere 


8) [056510 '@' a) (0:16 fal (s.18)0) oXe.te -eelieielete le, Wels 
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TABLE 107, 
LIST OF METEOROLOGICAL STATIONS. 


Nore. — Stations with asterisk appear in the “ Réseau Mondial” of the British Meteorological 
Office for rgt2. (London, 1917.) 


Longitud 
Latitude, henge 


UNITED STATES. Greenwich. 
(Continuwed.) ie | cso 


Grand Junction 
Green Bay 
Harrisburg 
Hartford 


Houghton 
Houston 


Jacksonville 
Kalispell 
Kansas City 
*Key West 
Knoxville 


Lansing 
Lewiston 
Lexington 
Lincoln 
Little Rock 
Los Angeles 
Louisville 
Lynchburg 


Marquette 
Memphis 


Milwaukee 
Minneapolis 


Montgomery 
Moorhead 
Mount Tamalpais 
Mount Weather 
| Nantucket 
*Nashville 


North Head 
*North Platte 

Northfield 

Oklahoma City 
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TABLE 107. 
LIST OF METEOROLOGICAL STATIONS. 


Nore. — Stations with asterisk appear in the “ Réseau Mondial” of the British Meteorological 
Office for 1912. (London, 1917.) 


erate: 
Latitude. rom 
Greenwich. 


UNITED STATES. 
(Continued.) 


OswecOneree re Corie aeer e : 35’ W. 
Parkers ures lait ties ree 36 
PEnSACOl ani serie stele ecie onere tee 13 
Bhiladelphias seca eet ee 
PNG ho gh Ie eS OAS 6. 
Pilkkets UP Gales uno catohs svete seem 
ERIS SNES ic, croad Heir ope OO ¢ 
Pocatellocy.ose cs asateucil, aah 
Ports Huron: ea iars son Sele Seloneasnene ots 
Portlancaivie seme eric erte miei tarrere 
*Portland, Oreg....--. shy sarer tele eet 
Providenc@ ws cose aeckte caer sites 


Rochester jcc cass tele create ie ae 
INOSEDULE seis) cates eis temas cites ve cleus 
SAChAten LOlrrectenis isi cue oter etree 
POP MICOMISs tae Rone cree een oe ete 


Salttualke City asssac doce trcenersetetele 
SanvAntonios econ acerca 
ESAT LIES Ont. Were ciemae nce ere ee eters 
GATICUISI' Vio. vis sce sisianet arava aiareieretaes 
eC IEE TATUCISCOM ee eratcuctere inne reer 
Santa EiGuck ose cesne rattan Oe 
Sat, St@oVLariccuciac seu rueeenetetete 


Spokane. . a Ricavaeats Rustavs ae Gera 
Springfield, air Bera ho 
Spremgtield. Mowe 5 crater eee 
SVLACUSE hfs .oi- take etorere sts teeters 


@ (wel (ejql ees tas '8].0\(o\'slle silerle) esol love ens 
@ (elisiielieieeite je, 9 (a) = 62's 4 [se bi silsiie istieseiere 
eis) B16) 6,°6,(6:7a\.6 fe) 's\ a0) (8) BUS) (6 a) 0 Velev etiase ia 
boll 4) (el folie) e) la) \s)yu » (0) o) p leletiena/ és ease 
(ayaa, e @efm le) wa) ws tea ele eb ia te bre, 
spipiaicekec eke) sileleue iedeuela sis fo (hie ghe.e le 


Wilnsinptor. 800-2 -aiena jn eae 
Wytheville semen. crin kin teres aie 
ANKLONUS, Gt becie cies acai ere 


MEXICO, CENTRAL AMERICA 
AND WEST INDIES. 


*Barbados (Windward islands) Teche 
IBasseterrel(St-p itis) asain eee 
*Belize (Brit. Honduras) ........... 
*Bermuda (Fort Prospect) 


virwlierleyieiieisriels 
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LIST OF METEOROLOGICAL STATIONS. 


NorTE. — Stations with asterisk appear in the ‘‘ Réseau Mondial ”’ 
Office for rota. 


(London, 1917.) 


TABLE 107. 


of the British Meteorological 


Camp Jacob (Gua 


Guatemala...... 
*Havana (Cuba). . 
*Leon (Mexico)... 


*Mexico (Mexico) . 
*Morelia (Mexico). 


*Oaxaca (Mexico). 
*Port au Prince (H 


Port of Spain (Tri 
Puelba (Mexico) . 


Saltillo (Mexico) . 


Santiago de Cuba 


*Zapotlan (Mexico) 


Bogota (Colombia 


Caldera (Chile). . 
*Caracas (Venezuel 


Ceres (Argentina) 
Chaco (Paraguay) 


MEXICO, CENTRAL AMERICA 
AND WEST INDIES. 
(Continued.) 


Bridgetown (Barbados)........... 


Cienfuegos (Cuba) Montserrat..... 
Golons(Banama.erco ne ss. cc ee 
BGulebra (Panama)... .<2<2:... 6. 
Fort de France (Martinique)...... 
Grand Purk (BarksIs:)............ 
*Grenada (Richmond Hill)......... 
Guanajuato (Mexico)............. 


eiamaica (Neprl Point). ......%. 2% 
Hern pELOm | |amaica)).s)..< < <2. e scak 


Mazatian-(Mexico))s..).< << ..2 6006 


pNassate bahamas)ic. «a. + + osu oe 


Pperto Principe (Cuba)... -..-..-.: 
Roseau (Dominica)... ....... 
ES Croix (Christiansted)\....... 5... 
Seeinomas:( Virgin Is.) >. .... 2%. 
a Sala Cruz (Mexico). .....-:....- 


San Domingo (San Domingo)...... 
San José (Costa Rico)... 2.2 ....0% 
San Juan (Porto Rico).....2..2...: 
San Luis Potosi (Mexico)......... 
*San Salvador (Central America).... 


Macubaya UMEXICO).. 20... 02000 
Werai@ruz (MEXICO); 2... 6.0 s0c0008 
Willemstad (Mexico).............. 
*7acatecas (Mexico).......0..:--+. 


SOUTH AMERICA. 


Andalgal4 (Argentina)............ 
JASBKGLATE: USS EA1)) 6.che Soren reo een 
“litera rio) (2s) 000 nk ote Sepa 
INcunclOn (EP ATASUAY)'= ie. 2- «+ «% 
*Bahia Blanca (Argentina)......... 
Bello Horizonte (Brazil).......... 


*Buenos Aires (Argentina)......... 


Catamarca (Argentina) Rae Ssctke 
*Cayenne (French Guiana)......... 


Concordia (Argentina)............ 


: Longitude 
Latitude. Tom 
Greenwich, 


deloupe)........ 


GR ae fet cck 
TATCHACH eveve ety vere nene 


RG iibale eee nae 


silo (ele te os: 6.00 Spud, es ® 


i: 2 


=, wi ot ejiat eye ao, '6 \¢ 6 /6'0) 0)» 


ENP oor erate oer 


Ble! Wier eee) e'le/lelnse exe). ® 


Height. 
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tee LIST OF METEOROLOGICAL STATIONS. 


Nore. —Stations with asterisk appear in the “ Réseau Mondial” of the British Meteorological 
Office for 1912. (London. 1917.) 


Longitude : 
Latitude. from, Height. 
SOUTH AMERICA. Greenwich. 
(Continued.) Feet. Ht 

Coquimbon (Chile) Rear weerr ace 29° 56'S. 41° at’ W. 82 25 

*Cé6rdoba (Argentina). . ‘ertemes ost. “os 64 12 1388 423 
Corrientes (Argentina). ith Pons re haat 27 27 58 40 177 54 

“Cinnatini oy GREVAN goo nto c xo0 20008 25 26 49 16 2079 908 

* Cuyabay (brazil) secyerueter terrain 15 36 56 00 77 235 
TOM et (REN oda one a ko cons 

Mranjaile eI Oilss anos heodoboed 16 16 71 30 19200 5852 
IME. Blanc station: ...eees- ee ere 16 16 71 30 15700 4785 

<PlPerul (Brazil) pei eer 7 30N.] 62 ©0 2984 2300 

*Fernando Noronha (Brazil)........ 3. 51S. 32 25 312 95 

*Georgetown (Brit. Guinea)........ 6 soN. | 58 12 6 2 

e Goya (ATeenting) er eerie 29 QS. ROUTES 210 64 
Uguicuen(Chile iris eee. er ete 20 12 70 II Ba Io 
IslavGhanarals(Chile)e ence a. sane a9. T 7 37 157 48 

*Islota de los Evangelistas (Chile)...J) 52 24 75 «(6 180 55 
Juan Fernandez (Chile)........... 33 37 78 50 33 Io 
WasPlatai(Argentina)| si nrls sie 2A aag 57. 9 60 18 
Lciamvars (Perit) enacts Se eleleo-sieobsasesievenete 16 4 a7 3 520 158 

EMianaos) (Brazillia ene crescents 3 8 50 50 105 32 

| *Montevideo (Uruguay)............ 34 54 56 12 96 29 

*Paramaribo (Dutch Guinea)....... 5 4oN. Ber 6 re 4 
Parana. (Argentitin)|asc ser crue AE 43:5 60 31 256 78 

éPortorAlegre (Brazil) ace ss cle 302 SI 13 85 26 
iRotosin (Bolivia) parisien ore 19 38 65 25 13287 4050 

| *Puerto de Antofagasta (Chile) ..... 23 30 70 25 16 5 

*Puertoide Arican(Chile) asses 18 28 70 20 33 Io 

*Puerto de Punta Arenas eae -| 53 to 70 54 13 4 

*Punta Angeles (Chile). . Sog|| ee) 71 38 ite 40 
iRunta Carranzay(Chile)=e. 4.) 35 36 72 38 98 30 

=Runtay Corona (Chile) jee. 4-5 ee AL 98x 73 50 82 25 

*Punta Dungeness (Chile).......... 52 24 68 25 16 5 

ebunta,Galera (Chile) picts 4o I 73 44 131 40 

*Punta Tortuga (Chile)....-....... 29 56 71 2 82 25 
Oita CR GHAON) o-Ps ce oie sings oltongs 3 78 32 0337 2846 

*Rioide Janeiro (Brazil)... 05... .. 22 54 43 10 197 61 

*Rio Grande do Sul (Brazil)........ 322 eS) 7 2 
Rosario (Paraguay)... ..)...+..+.- 32 55 60 38 85 26 

oan Juan (Argentina). ..........%. 3I 32 68 42 2168 664 
Santiazon @hile)a seem erate 33° 227 70 42 1706 520 

er ae ee Observatorio....J 23 34 46 38 2690 820 

UCES(BOUV ia) meine amnion ec I 67 «1 
ae i Recife (Pernambuco, eS ass oe _ 
razil)..... bebe eee eee ees 8. 64: ° 
Walparaisos(Chile)iery.cree ser ciate Beh ~ 33 5 
Villa Colon (Uruguay) Observatorio 
LAENG)s eaciroanids Soe oa ood 34 Sr 56 19 05 29 
EUROPE. 
NORWAY AND SWEDEN. 

*Bergen (Norway). . Nena eae | OOmeA NG 19 E. 

*Berufjord (Sweden). . syle orsic ee ene 64 Bs : oe 3 
BodoxiNorway ieee etnee es ae oe 67 17 I2 24 67 21 
Carlshamn (Sweden).............. 56 10 14 52 390 12 
Christiania (Notway)is.. 2s. oa. 59 55 Io 43 82 2 

sais om Norway) seeis ae one 63° «7 7 SAS 59 3 
\ 
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T 107. 
LIST OF METEOROLOGICAL STATIONS. tae: 


Norte. — Stations with asterisk appear in the “‘ Réseau Mondial” in the British Meteorological 
Office for 1912. (London, 1917.) 


ee 
Latitude. gia i 


NORWAY AND SWEDEN. Greenwich, 
( Continued.) Sea) 


Dovre (Norway) 
Floré (Norway) 
*Gjesvaer (Norway) 
*Harparanda (Sweden) 
Harnésand (Sweden) 
*Mehavn (Norway) 
Skudenes (Norway) 
Stockholm (Sweden) 
*Trondhjem (Norway) 
*Upsala (Sweden) 
*Vard6 (Norway) 


RUSSIA. 
(With SIBERIA AND FINLAND.) 


*Arkhangelsk 
Askhabad 

*Astrakhan 

*Barnaoul 


Belagatchskoe Zimovie 
NEE S27 G Ne Ne paras 0c ao : 
*Blagoveskchensk 
*Blagoveshchensk Priisk 

Bogoslovsk 


*Doudinka 
*Ekaterinburg 


Elisavetgrad 
*Fniseisk 
*Fort Alexandrovsk 
Golooustnoe 
Goudaour 
*Helsingfors 
*Takoutsk 


*Jurjev 
Kamenaia Steppe 


k 
*Kharkov (University) 
*Kiev 
*Kirensk 


||__ oS 
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TABLE 107. 


Nore. — Stations with asterisk appear in the 
Office for 1912. 


LIST OF METEOROLOCICAL STATIONS. 


“Réseau Mondial” of the British Meteorologica 
(London, 1917.) 


RUSSIA. 


Latitude, 


Longitude 


rom, 
Greenwich. 


(Continued.) 


Lubny (Gymnasium) 
Lugansk 
Magaratch 
*Malye Karmakouly 
Mariupolskoe verderie 


*Narynskoe 
*Nertchinsk 
Nertchinski Zavod 
Nijni Novgorod 
*Nikolaevsk-um-Amour 
Nikolaief 
Nikolsk 
Novaia Alexandria 
*Novorossiisk 
*Obdorsk 
*Odessa (University) 
*Okhotsk 


*Orenburg 
*Oust-Maiskoe 
*Oust-Tsylma 
*Paikanskii Sklad 
Pamirski Post 
Pavlovsk 


elie “ei ase ele aus @)fo/lelis] ol i\-e\1G Vei'eve) ieee Shells 


*Petrograd 
*Petropavlosk 


Rykovskoe 
Saguny 


oF eles ew eee 


Sarapul 
*Saratov 


Sodankyla 
*Sourgout 


sirege.(nua.te te!» [ol 00“ s'6,la 6) bie, 6 
ad) ecanecrch ees CEs ern Cutan Cat Gi cy 
DCm CCC Tat at it OC ear eee ee Sry 


Co eC OE Oe COR SEC MOREE (eatin ey oe 
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TABLE 107, 
LIST OF METEOROLOGICAL STATIONS. 


NotE. — Stations with asterisk appear inthe “ Réseau Mondial ” of the British Meteorological 
Office for 1912. (London, 1917.) 


Longitude 
Latitude. 8 from ‘ Height. 
RUSSIA. reenwicn. 
(Centinued.) itt a 
BRELMGZ IP ee tee Pon ee rane Sivas 37° 12’! N 2 aye, 1017 310 
UTS EN hy ey Soe Na hacd bids. aia 4I 43 44 48 1342 400 
UNIS, kote noone eee 57 10 65 32 292 89 
AGIs <a eae 1h re 58 12 68 14 354 108 
HNO TS in ec, A ee Oe ee 56 30 84 58 400 122 
ALOU RO Gina Sea RR SOG Se ca ae 44 54 2A rr 004 303 
SAV OUTOWICHANSE SN sete Soe « a.c-s! a's <i Ose acs 87 38 PASE 240 
pieitskosavsiurcte amen cstka «ac6.c 50 22 106 27 2520 768 
*Troitsko-Petcherskoe............. 62 42 toy ae) 404 P123 
SITU. Case shel Ieee 54 33 100 22 1617 493 
eA PAneOUTKAN vss acs $ tarie.e 6 oan Gye as 124 ue PI214 2370 
Bio oa cco 3 Sp Oo Rene eee 54 43 iS 571 174 
(WEIS & ong S iG Ree eae 48 45 2013 709 216 
IRIS 20. onions See ae eee Ska ee. Sip 22 124 38 
SDSS ee Ae 56 38 2002 783 239 
WEITER 15 ces oe ee ee x7 523 20mS 122 37 
Varshava (Warsaw) (University) . Ss | fae ais we il 304 120 
Riestemiechion rie sae ce sa soe sl. c.0 52 16 29 648 440 134 
WERTE. 1 fait le (oy ge ee 6 21 Sey : ee o 
ie Shemeer ot Ne ire Sek ss Abus ovigje > iy og 42 
Werkhmara Michikha.<... 2.20.6 = 30 105 58 ae yee 
Be 8 BOR SES A ae ane Ta smon 2 
ee Beas et Mei aie ions, ios Se - : 70" 53 2566 782 
WABI. ee eee 58 36 49 AI 607 185 
WARC. - 5 6 Bbc HOE TOC Seer 54 AI 25 18 486 148 
SAUTE IES GN ee oe ee 43-7 I s ae a 
ate 2 ea 2 40 
ee Se Me ee penal aa 
Maycicmtie V OOECHOK.. .. 5...-0s°sa ccs oln orn pe 34 34 548 A 
COVENT: Sk 6 6 eae eee 55 10 59 41 1502 45 
FRANCE. 
E 1795 547 
Bagnéres-de-Bigorre.............- 43 4N fey 18 
Besancon (Observatoire).......... Aaa 5 5 ee oy eye 5 ; 
eae e - ae age a 
i See 45 55 7 2. 3406 1038 
PERIOD ES sve eres S2ia 1 a\=' een We aa 4 
iieunOULy Awe cta soo = axtars ees 49 39 See 4 : 
ee ge |S 0 1529 | 460 
Lyon (Saint-Genis-Laval)......... 45 4 4 47 981 209 
SAV WEST SEN er emp gen ih, PIE en <2 pas ee 43 18 Oe 246 75 
Mont Blanc (Grands Mulets) teeta 3 45 52 51 es Dae 
Mont Blanc (Chamonix).......... Ab hs 51 i: a 
Mont Blanc (Les Bosses).......... Pees eae pees 
Mont Blanc (Sommet)............ 45 59 a ey a 
IVEGITER NE HICOU Kena oy aicier sine ole « =rehe'2 44 I0 Saal : 
i 43 37 By She) 118 3 
IMioaigrlihe ope, co poo hon sao OMe 3 
* 47 15 rt 34 W. 135 41 
INEM 49.0 gab tech 8 SOD Oe Greece 6 8E ae AP: 
Nice (Observatoire). . coe-f 43 43 aes sok bs 
Paris (Central Meteo. Bureau). SESS 48 52 2 - ay ie 
*Paris (Parc oo Maur).. AS : 2 : & ae re 
PATI SU CNC UM rcye scolate) oe. s ouecei LOB Oot 
i O65 crt leer cad sero ee 8 40 2 20 253 Gd 
Paris (Montsouris) . a A ? 2 53 102 31 
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LIST OF METEOROLOGICAL STATIONS. 


Nore, — Stations with asterisk appear in the ‘‘ Réseau Mondial ” of the British Meteorological 
Office for 1912. (London, 1917.) 


; Longitude 
Latitude. rom Height. 
FRANCE. Greenwich. 
(Continued.) Feet = 
eet. . 
Pie dul Midi de!Bigorre 5... 2-6-6 42° 56’ N. Ornamioiaese 9380 2850 
Puy de Dome (Plaine) ............J 45 46 2 86 1309 309 
Puy de Dome (Sommet) .......... 45 46 2 257 4813 1467 
Sainte-Honorine-du-Fay .......... AOS o 30W 387 118 
GROWERS ap gencmeaeao AD ao On cs & Aone t 67 636 194 
GERMANY. 
Aachen: (Prussia)ivaccr. <irtel- eters er ° N. 6 =6.E: 672 20 
Anshache (Bavaria) -iaernetere ese 8 Io 33 oe 438 
INtioa OTs (SEx@aba)s cascackococds. 50 46 73 40 2481 750 
Augsbure (Bavaria). ..2.-..-.- +s. 48 22 TO 54 1640 500 
Bad Elster(Saxony)saeierie eee BO. 57 [2 15 1644 501 
Bamberg (Bavaria) cr. crite 49 53 Io 53 943 288 
Bautzenu(Saxony)yyyeceia.ce-cl eile ee ake 14 26 669 204 
Bayreuth (Bavaria)............6. 490 57 TT 34 1190 363 
Berlin) (Prussian. ven cits octets S20sO 13 25 125 38 
Borkumiy (Prussia) 9-7 )--)is ee 53°35 6 40 26 8 
IB LETS ay atetec fo eoehe elas co: aie fat spenttar sR: Sse 8 48 52 16 
Breslau (Prussia, sen <netarel ciel ete street te Ge 7 2 482 147 
Brocken (Prussia) pt. steric Sey, IO) 37 3706 1148 
iBcomiberey (Prcissia) spammer ten terte rer SoeeaS TSO 177 
@hemmitz; (Saxony) #..2emere tener 50 50 125 1092 
iDigesralsin (Geb govin ls can bannescadoc. Ge 13 44 361 oe 
Borfurt) (PEGSSIa) =e... aeons ohare ComesS Tie) ee. 718 2 
Bmeibers (Saxony) ae uean ese KOSS 13 21 1336 o 
Friedrichshafen (Wiirttemberg)....] 47 30 Qe oS er 2 j 
Grosser Belchen (Alsace). ......... 47 53 7 6 ee ‘ 
573 1304 
*Hamburg SMe ist histied's, 31 use tee Mater ee oes 53) Ss 9 58 2 8 6 
Helgoland (North Sea)............ 54 10 A Rt I ; : 
Héchenschwand (Baden).......... 47 44 8 Io coe we 
Hohenheim (Wiirttemberg)........ 48 43 9 14 = ? ae 
Hohenspeissenberg (Bavaria)...... 47 48 II 1. Pe nes 
KanlvaruNi (Bavaria)ioassee cree Gen 9 I are i 
Kaiserlautern (Bavaria)........... 49 27 7 46 Oe ys: 
Karlsruher (Baden) eee eee. AO) a 8 2 hes a 
Reniuinn (ESSE) 6 abo coltiocegdoes 54. ga 8 22 ie ee! 
RielGRrussiay). sei aece en aenien 54 20 Io 3 
Konigsberg (Prussia)............- 54 43 20 : oe e 
Landshut (Bavaria).............. 48 32 I2 3 me a 
Leipzig (Saxony) <2... 0.620. ssh 51 20 i262 Bie tes 
Ludwigshafen (Bavaria).......... 49 29 8 aS aie 
Masdebureq(Prussia)i. ses ase mS Ir 28 gaX 
Niemeli(Prussia) sma. eee mere ane SSeras 2I $ ae 34 
Miinchen (Bavaria)..............J 48 9 It f 33 se 
Miinster (Westfalen)............. ry ye) e ais oe 
Neufahrwasser (Prussia).......... 54 24 8 = ae 
INunabersa(Bavatia)en em eee 49 27 ae ; : 
Passau(Bavaria)ncsaaemie a cerennn 48 34 I 3 eee a 
osenu (Brussia) eens. cera ee 52 925 = = nee Dae 
*Potsdam observatory (Prussia). 52 23 I ‘ oo be 
Regensburg (Bavaria) eee ee 49 1 = : ake 85 
INeiizenaine (Saxony, sae eie 50 34 I : ie We, 
Riigenwaldermiinde (Prussia). ..... 54 26 - a io 778 
se peee (Saxony) eee 50 36 12 8 ee ‘ 
chneekoppe. (Prussi 
Den (EnUSsia) keel eee 50 44 1S 44 5282 week 
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; TABLE 107. 
LIST OF METEOROLOGICAL STATIONS. 


Nore. — Stations with asterisk appear in the “ Réseau Mondial ” of the British Meteorological 
Office for 1912. (London, 1017.) 


Longitude 
Latitude. A 


GERMANY. Greenwich, 
(Continued.) | 


Strassburg (Alsace). .............. 
Stuttgart (Wiirttemberg).......... 
Swinemitinde (Prussia)............ 
wallinsen (Baden)... 6. es ne 
Wiesbaden (Prussia)'s...2.. os. nes. 
Wilhelmshaven (Oldenburg)....... 
Wirezinire’(Bavaria)eres. 2... <5... 
Wustrow (Mecklenburg).......... 
PAbTAME SaxOW) > oe ean 6s does s 


° 


40’ E: 
II 
16 


27 
14 

9 
56 
24 


Leal 


FnNno wMDNnWDoKOLhon~ 


HoH 


HOLLAND. 


b) wil~ stvliwie lo Cee 4 & see le oes 6 6.0 0.8 
ee 2 cs 


Bidstom (Liverpool)............... 
Wecniess Orkney IS. 2.5... ..0t 
iPetiivetitli bey 3.6 On Cee eee cena 
OU PR VV HEAT Nesey 2 ahs, 272i «,< eis 'e ire’ 
"20505 Saipals Nba, Oo 6a. ee Ree oe 
Holyhead (Harbour office)........ 


London (Westminster)...........- 
iM aurhay JS Ge les Seeicis aol cco eee 
Scilly Islands, St. Mary’s......... 
SU Fral Gen In Grade S eae pene oie a ee 


SLOUNOW A Vine nee at ierats oo tacatetola cha 
Suraburgh heads cg). ss ec = ie 
CRAIG ic cated cl oatie Oo, Se Go SOOO 
WERE VTOW! De carscrke o ECG SOE OIG CAC) ban 


Lal 
HOH ANNHNH AHN OH OPOHPUNNWUNADND 
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TABLE 107. 
LIST OF METEOROLOGICAL STATIONS. 


Norte. — Stations with asterisk appear in the “ Réseau Mondial” of the British Meteorologica 
Office for 1912. (London, 1917.) 


Longitude 
Latitude, from ' Height. 
Greenwich, 

SPAIN-AND PORTUGAL. aa . 
Barcelona (opal mera etereicne eerie 41° 23’N 2 TOME. 138 42 
Gadiza(Spaim)sncsenice eee ete Boast 6 18 W. 46 14 
Gombran(Portusal) a nete one Mey i; 825 459 140 

Ele, CRoaneels oo oorman seo so0 a 38 32 28 38 08 30 
*Las Palmas (Canary Is.)........ et 2S eet 15 26 30 9 
e isboda(eoctucall pene citer etree aed Omer ON.) 312 95 
eMiadeira, (Bortugal) semper: seen 32 37 16 54 82 25 
a Madricl(Spaii)nsp ces re eieeiaeerts 40 24 gy cst 2149 655 
Offan(Spaih))pege eee Soe eee 42 44 a oS 1903 580 
@portor(Portugal) seperate 41 8 8 36 328 100 
OviedouSpaill) Meee ene 4323 5 48 801 244 
ePalma(Spal) saemvle orem eee 20133 2 Aon, ? 
*Ponta Delgada (Azores)........... 37 44 25 40 W. 56 17 
*Puerto de Orotava (Canary Is.)....J 28 25 16 32 2328 ?I00 
San Henian GO (Spalil)jcwe cement 36 28 Oo 25 92 28 
Sierra da Estrélla (Portugal)....... 40 25 Ve 3S 4547 1386 
cleneriives(Gamanyols,) hac ote cite 28 25 16 30 454 138 
Tortosa (Spain) Observatorio del 
(Dl yuo as Mae An Oe mee S50 ok 40 40 o 29F 167 51 
Wallencran (Spain) keveterteler- siete eters 39 628 o 22 W 23 7 
ITALY. 
Alessandria) ayy cise 1 ticks ofa otetersnetase hes 44 54N hype, 321 98 
JENSIE bese cars Meu a ROE ERT ARG. AOS 44 54 8 13 465 142 
IAVELINO Sec tus Soisis ss ate td Hoteles 4o 56 I4 45 1871 570 
Belltionatetiuncheeds ssn suatnts siete ote: 46 18 iy 1325 404 
Benevento..... A 7 14 48 558 170 
BEEP AMOR em mise dele eis ahareke eu syouteie ee 45 42 9 81 1267 386 
IS OLOB IE amirra ice eo eiaietate a clears ceteris e 44. 30 niche PEE 279 85 
(SASEKEA AAA ar. Gerctectrcn mea eae an Ze 73 82 250 76 
Wastelanetarin Aas im oten serie 40 38 16 56 780 238 
a Catamia) (Bened:) earns see ay ke 14 65 Bi 65 
Coneclianolee cease 45 53 I2 19 270 85 
Cremonaratemr tata aerate: 45 TOMNS 222 68 
IDESENZANION a. eae Hieber. 5 eters 45 28 10 92 344 105 
lem aside ide <teeeae sm nek rete eres Ar i2 T3935 147 45 
INSTA be b ADO aGHOAO HAs a sSaS order 43 Io 13 43 919 280 
IGEPaTa ciActe ecu sto shoe ate cree 44 51 Te = 96) 131 40 
(PInenZert te wey-p tee es larretne cere ae 43 46 Tgre aS 238 Wea 
OGRA Peee scm heat eee At a7 Lip Gti 287 87 
WORM cies, conn avons soe see ee 44 13 i282 163 50 
GOROV AN iaiereid lea Pols cin « Sinn tee tere 44 25 8 95 77 54 
ligchiatear pict wear Sais ese caspoeee eee 4O 44 13 54 106 32 
MC OCOR meer ete alec (Ciced hat 40 22 fe 236 72 
ULV ONO priricpine ih cloner ae ee 43 33 Io 18 78 24 
IVICSSIM asters tic crcsine ete acre teete 38 12 TS ans 3 107 60 
Milamoy((Breta)he ercichiecine Coeeer e 45 28 Gh ihe 482 147 
Modes earierc cic. sims ee 44 54 E220 167 51 
Moncalieri OPCS es Se ees 2 450 Ch Dae 848 258 
ING DOMME ate yuan ree 40 52 ee YK) 489 149 
PAGOVA sneterot lticsutotcer tre eee 45 24 ie ey} 103 3r 
dP ANGTEIRO: Voy ace ucmacoets se alas gic eee 38 «6 12 80 234 71 
Pavia. Re Sect sone Siege sate eter seen Ab ere 9) 0 268 82 
POR UGIA cir yotpaa te stan Someone 4387 2 23 1706 520 
PRACGNES F,.0 6) oe pales ohn weenie ANE 45503 9g 80 235 72 
PSG Sete te ancrt am teres acces ee ee 43 44 Io) 24 30 9 
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TABLE 107. 
LIST OF METEOROLOGICAL STATIONS. 


Note. — Stations with asterisk appear in the “ Réseau Mondial ” of the British Meteorological 
Office for 1912. (London, 1917.) 


; Longitude 
Latitude, from 


ITALY. Greenwich. 
(Continued.) ar || Sareea 


Reggio, Calabria 
Riposto 
Roca di Papa 


Castasegna 
Chaumont 
Davos Platz 


Sils-Maria 
St. Bernhard 


CIO O DWWMAWAO DO ~~ COW 


AUSTRIA-HUNGARY. 


Arco 
Auss 


ig a.d. Elbe 


Gries b. Bozen 
Gyerty6-Szt. Miklos 
Herény 

Innsbruck 
Klagenfurt I 
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TABLE 107. 


LIST OF METEOROLOGICAL STATIONS. — 


Note. — Stations with asterisk appear in the “ Réseau Mondial ” of the British Meteorologi 
Office for 1912. (London, 1917.) 


' ngitude 
Latitude. - from Height. 
Greenwich, 
AUSTRIA-HUNGARY. pre es, S 
(Continued.) Pact. - 
ies 65 aOR ae te 886 270 
IMENT UI. ooosngHaon ooo ded oo US 751 2209 
iINapyszebeni tee oo eee eee eter 1358 415 
Obirs(Berchaus) see peer eee 6716 2044 
ene soos 7021 2140 
RICO SOMOS OO Ombre 394 120 
BTA ace Mev ocl WElin Gel ATS Vance 1378 420 
PPE ASS ea BOO OE 499 152 
REET angnewetacnocodnddneocas 302 92 
Prack(Retrinwatte) eimai = teri: 1066 325 
Pras (Sternwalte) sree tttttere el 646 107 
Bree ees eetateus eievenoistolerens tether -raters 696 212 
(IRothbolzeaet eet oie se Sik cia 1758 536 
Schmittenhohemme wi ereer iter eer 6456 1968 
Sonnblick Wemerceccieste cu cretion ere IOI90 3106 
St. Katharein a. d. Lamming...... 2083 635 
Sis GIG No Gs cadcgsoscgeaaobodES 899 274 
33 Ong HORI Oe AS OGOIOD op. 1063 324 
sae AGH elec eters eeneebene ae egeraes 2510 765 
Se Oo CoRR aoa sae 288 88 
bale Suatd nye Serche Bie reiterate 433 132 
VO PRESS co naaoaconecogcugse 964 . 204 
7 Waen (HoheuWiarte) amcor seer ei 666 203 
WienerNeustadthe -.-ameciqe sien 869 265 
LE SEAD wae discs Geer oa nee ee teiee ste 531 162 
Zelleain Se soetinten.c tem erkeets teke 2503 763 
ZSOMAD OLY qeueneten tele tact teeter 269 82 
BALKAN PENINSULA AND 
ASIATIC TURKEY. 

+ Athens: (Greece)inera. ane see oe i e 351 107 
*Baghdad (Asiatic Turkey)......... 128 30 
*Beirut (Asiatic Turkey)........... 108 33 
Belorad)(Servia) sacs eh eee eee 453 138 
Bouiouk-Dere (Asiatic Turkey)..... 384 117 
*Bucharest (Roumania)............ 269 82 
*Busrah (Asiatic Turkey).......... 26 8 
Constantinople (European Turkey) . 246 75 
El-Athroun (Palestine):........... 656 200 
‘Hebron (Palestine)... ¢..4. 02m. 49 Is 
Jerusalem (Palestine)............. 2447 746 
Kazanlyk (Bulgaria).............. 1220 372 
Le Krey (Asiatic Turkey)......... 3330 1015 
Mamouret-ul-Aziz (Asiatic Turkey) P3281 ?x000 
Mfonastiny(Servia) acetate oe cee 2024 617 
Saloniki' (Greece)... c.4 0. sees cee. 6 2 
Saronal(Palestine)iw. a. eee eee 66 20 

ocistari (Albania)... <2 22. cen 2 vaee 30 
Sinaia (Roumamnia)joq. se. oe 2821 860 
Sinope (Asiatic Turkey)......:.... 250 ?18 
Sivas (Asiatic Turkey)............ 4331 1320 
Sotia| (Bulgaria)ieaqene oan 1804 : ° 
Smyrna (Asiatic Turkey).......... 6 ae 
Sulina (Roummania)... 5.02 sees use 6 2 
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TABLE 107. 


LIST OF METEOROLOGICAL STATIONS. 


Nore. — Stations with asterisk appear in the “ Réseau Mondial ”’ 
(London, 1917.) 


Office for ror2. 


of the British Meteorological 


Latitude. 


Longitude 
fr Height. 


om 
Greenwich. 


MEDITERRANEAN. 


Watean(Erete) Westy. eee owen kes 
“AGHa GA, Oe ees Cnr 
Eeyrenian( Cyprus) aes sissies. ee 
Mahon (Minorca) 
“UE 1 ne Geet eS 


Ce ae ee ary 


ASIA. 


INDIA (WITH NEIGHBORING 
COUNTRIES). 


Paya DUEHA) 68.0 ssc soc ce sess 
*Allahabad 


PES SIN R aS "6 ~ (0) 'el 6 See elie) eae 6 


a ay 
ee ee a ary 
Ce ee 
CO 

CEC oS ity ee oe ee ae 


ee 


*Bushire (Persia) 
ON DISH on | ee Soa ee 
Bienerapanylioes 6. tse so eve oesc 
Chittagong. ............-.---..4. 


2 ORO 6 0 68 ORs oie oF 


Biss sneer rcceecsecoc se boscocone 


Dhurbi 
Diamond Island (Burma) 
Dio) 00004 eee eae Renee 
MIZELIARCESIA Ye sans ceists 2 = «lara. < 0x0 32 
PEGG IROOM. See i Cee eee 
Galle (Ceylon) 
COCR TOL ENG, prceis Oe ei eee eae 
Hambantota (Ceylon)............ 
Hazaribagh 
LOS IVAN ALAC ais =rclelcpeie.cesie sae b v2.2 « 
BEY GEEADAG. te taiels 21 siele eee sisi cele 
iizcopabadmmernc is cee asec: a 
Jaffna (Ceylon)........---++-+04- 
SPAN TOUTE Petters erciels (cles «1» #icieisiele «+ 
*Jack (Persia) 
Jmloiulleons. - 02 @ppsp cmon aaron 
*Kandy (Ceylon). 
Karwar. 
ia PAGE ene oeitic oer = «is 


a) 


re ee 


cris Meee Khecctaty cee ee 


slots 0 00 6-40 6c «a 6.6. 6.6,6% 


ie) wl wine (@ ioe) 606! @) (eae way e, 6) \e 


seb in) ui ietichie ie velelelie 096)'s: 0:6 sie sa) i 656 
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ee LIST OF METEOROLOGICAL STATIONS. 


Nore. — Stations with asterisk appear in the “ Réseau Mondial ” of the British Meteorologica 
Office for t912. (London, 1917.) 


ngitude 
Latitude. ae Height, 
INDIA. Greenwich. 
(Continued.) ee * 
Kohandwa sivas oc sits siancteresetoevene 21° 50’ N. 76" 23' E. 1037 316 
*Kodaikanal observatory........... 10 13 77 28 7688 2343 
ARNTTAVEINE 8s 5 wo BO GDD Ho DS eS Gos 24 53 66 57 13 4 
MUANOLE aaah kale ot oe bition ester 3I 34 TA 732 223 
LSC Li meee actcl distal acts strane tea neleaercrearaere 34 10 a7 he T1503 35006 
IGUCKMOW)eetacere ss. «tet ctectotes pene 26 55 80 50 369 II2 
enclave ere rsva, aus sate stenoee eee tenets 30055 hs 806 246 
Se Nacdrasmcntinn: cree stare em aacdelente 13 04 80 14 22 7 
Malacca (Straits Settlements) ..... 2 12 102 14 23 7 
INESEigitee, os Bondo SooodUsODOOUODUES 29 1 77 45 738 225 
IMECR CATA arscrtecsdeale aint airs stones ohverie I2 26 FIAT: 3721 1134 
MIGGGUIL 6 woos eoooUdoGUSUGURbOC £2 27 98 35 96 20 
*\Meshed (Persia). crm srciet «sai eels 36 16 590 35 3105 946 
IMGoltan yaa fea slave ouscerel Seis siotyre 20a 12 Gp ei 420 128 
IMA Gun CPA Ut teste: cece ater cteerders ane 24 36 TOA 3045 1202 
INEGEree Hit Lata a ree aeons b sn ee 33. 55 73 27 6333 1930 
PNW SOEE. A apo.c sees husisia ote aioe I2 18 76 40 2520 768 
*Nagpur ruecave. Busia a elle eta aneberiel Meus 6) eeaWatrs 21 8 70 5 IOI7 310 
Nuwara Eliya (Ceylon)........... OmaG 80 47 6240 1902 
INOW EONS sais rete aii ale ctor erence Ag 8 79 30 757 231 
PAU rantcrety Rea ei ers alae etre ees 20 42 83 10 179 54 
*Penang (Straits Settlements)...... ee I00 20 16 5 
Periyakulam observatory.......... Io 9 77 32 044 288 
Sues Son oogUOaeaes 6b chad 34 2 7 Ts 7) IIIO 338 
pris seas eae eae MONT cbs 18 I 19002 60 
Pee Blair (Andaman) [s))i-aeeer It a5 he ae a: 
Bee Wellesley eb Settle- 
soe 21 
Rona (Giluchicten) Ret ae ae iad It 
RAT DUD Me ieagve eerie oes ettio ee 2m Is 
Ran COON etm saae tia th hier eee 16 46 
Rantkhetinceamertas © cote eee eee 29 40 
IRaGmagirivc, oceanic tects aren Tees 
IRGOL KEES ya ide oe a8 ohetiene ere nee 29 52 
Salem el siolsu; fo ay elte\ini Shel site, payietioue enmneielcetet te Il 39 
Saugorm [sland Series ce ere eee: 21 40 
Secunderabadsummemcie ieee ete. 17 27 
Seychelles 4 ageceins soe ae ctoat eine eee 4 37 
B Shion ahem mvccarte cee ome 25 33 
Sholapur + ISiRie/S (e's lane Ie elas a) <\atwiei ew ete G, £7740 
Silbsagarerear-oeteciy art, wee ae eee 26 59 
Silchanerae tes ten cet eee ee ee 24 50 
eSimla ers. tye sens care ee ee eee Qa 
*Singapore (Straits Settlements) .... Toetyos 
SMILE Maoh Remironio ag do Mere ee cen a.a es 24 34 
ibateauiaeyiellic, ssogoodds oo ohscoocds IO 50 
Trincomalee (Ceylon)............. 8 333 
Wizagapatamemern esos teeeee ee 17 42 
e WRUCHT Rte ees, faa ck ue a, 17 45 
Wellingtontr seuss chants. tae II 22 


CHINA AND INDO-CHINA. 


Cap-Saint Jacques (Indo-China)....1 10 20N. 
*Hang Kow (China) 

Hanoi (Indo-China) 
Har biny(Chinc) perenne eae 
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TABLE 107. 
LIST OF METEOROLOGICAL STATIONS. 


Norte. — Stations with asterisk appear in the “ Réseau Mondial” of the British Meteorological 
Office for 912. (London, 1917.) 


2 Longitude 
Latitude, from 
CHINA AND INDO-CHINA. Greenwich. 


(Continued.) 


*Hongkong (China) 
Kashgar (China) 
Lang-biam (Indo-China) 

*Moncay (China) 

*Mukden (China) 

*Nha-Trang (Indo-China) 
Pekin (China) 

*Phu Lien (China) 
Pnom-Penh (Indo-China) 
Pulo-Condor (Indo-China) 

*Saigon (Indo-China) 

*Shanghai (China) Zi-Ka-Wei 

*Tiensin (China) 

Tsingtau (Kiao-chau) 
Urga (China) 


JAPAN AND KOREA. 


*Chemulpo (Korea) 
Fusan (Korea) 
Hakodate 


PHILIPPINES AND HAWAIIAN 
ISLANDS. 


Aparri (Luzon) 
Altimonan (Luzon) 
Baguio (Benguet) 
*Bolinao (Luzon) 
Cebu (Cebu) 
Dagupan (Luzon) 
*Honolulu (Hawaii) 
Tloilo (Panay) 
Legaspi (Luzon) 
*Manila (Luzon) 
Midway Island 
*Ormoc (Leyte) 
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Zi, 
Sah LIST OF METEOROLOGICAL STATIONS. 


Nore. — Stations with asterisk appear in the “Réseau Mondial” of the British Meteorological 
Office for 1912. (London, 1917.) 


; Longitude 
PHILIPPINES AND HAWAIIAN Latitude. ee 
ISLANDS. : 


(Continued.) 


*Surigao (Mindanao).............. : 29’ E 
ihacilarany (SOHO) rertrestnattst state ce 
KVagann (eUZOM) pia eieteletetalcietioto oceieenete 23 


EAST INDIES. 


Batavian ava) sae iea teeters tension 
= Christmacnisiandan ee tetera ene 
*@ocos Keeling Island. =. 5 .aceea.- 
= Kajoemas (Java) me ceetiia- tre tere 
*iKota Radja (Sumatra) asec 
eMedani(Sumatra). erect ite ar 
PPadang (Sumatra) mee sere ae 
{Passeroean: (laVa)ian mesh ee slaieiere a 
*Pontianak (Borneo)... ...-+...«=. 
*Port Moresby (New Guinea)....... 


CC CC i ee eC ee rey 


HH 


Moo donrdOWUNnNOD 
Ne) 
n 


PNIONAD 


iS) 


w& 
UNO WNT 


Leal 


Ce ee rary 


AUSTRALASIA. 


*Adelaide (South Australia)........ 
Albany (West Australia).......... 
*Alice Springs (South Australia)... .. 
*Auckland (New Zealand).......... 
*Boulia (Queensland)|.< «2. =. -ace-.- 
*Bourke (New South Wales)....... 
*Brisbane (Queensland)............ 
Burketown (Queensland).......;... 
Camooweal (Queensland)......... 
*Christchurch (New Zealand)....... 
Cooktown (Queensland)........... 
*Coolgardie (Western Australia)... .. 
*Daly Waters (Northern Territory).. 
*Danger Point (New South Wales). . 
*Derby (Western Australia)........ 
|| *Dunedin (New Zealand).......... 
*Eucla (Western Australia)......... 
*Georgetown (Queensland)......... 
*Hlall’s Creek (Western Australia)... 
foobar (Lasmania)kecseeceae ey. 
*Katanning (Western Australia)... .. 
‘Launceston (Tasmania)... ......... 
*Laverton (Western Australia)...... 
Mackay (Queensland)............ 
*Mein (Queensland)............... 
*Melbourne (Victoria)............. 
|| *Mitchell (Queensland).......... 
*Nullagine (Western Australia)... .. 
*Onslow.(Western Australia)....... 
*Peak Hill (Western Australia)...... 
*Perth (Western Australia)......... 
“Port Darwin (Northern Territory) . 
Richmond (Queensland).......... 
*Rockhampton (Queensland). ...... 
Sandy Cape (Queensland)......... 
*Streaky Bay (South Australia). .... 
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: TABLE 107. 
LIST OF METEOROLOGICAL STATIONS. 


Note. —Stations with asterisk appear in the “Réseau Mondial” of the British Meteorological 
Office for 1912. (London, 1917.) 


Longitude 
Latitude, rom. Height. 
AUSTRALASIA. Greenwich. 
(Continued.) are 
eet, m 
*Sydney (New South Wales)........ 33° 52S. | 151° 12’ E. ne a 

Thargomindah (Queensland). ...... 27 58 143 43 402 hs, 

Thursday Island (Queensland)... .. 10 34 142 12 7 : 

Townsville Pilot Station (Queens- 

IBN) on, 6 oe oe 19 34 146 51 73 om 
*Wellington (New Zealand)........ 4t 16 174 46 6 . 
*William Creek (South Australia)...] 38 55 136 21 249 ¥6 

Windorah (Queensland)........... 25 26 142 36 390 a5 

OCEANIA. 
WAITC Gio oe ag cee eee ae 13 4 
Beet SANNA) oes, | che Alvis aie ont 16 5 
LRUDT VON Ga CS A oo ee 12r 37 
pecan Psland od. sie ee lees oe 190 58 
pian island. 160 See os ss wee 2 « 13 4 

Gomen (New Caledonia).......... > ? 
pram (ladrones Is)... <2 +. sess. 66 AS 
IRC T RES eS ee an ee Io 3 
pluord: Howe Island... .c.0. ce. ? > 
piiaiden! tsland 22 soso. oe wale es 26 8 
pitapaver (master Is.) .. 2... s.j5 00 98 30 
BNa@riGlcd sland! fi... c0.. os oes eels ara ? ? 
*Noumea (New Caledonia)......... 30 9 
“OPES Ie TS) Ea Se a 92 28 
garotonpa, (Cook s.)). 2... ...<. 0. ? > 
7Rendova (Solomon Is.)........... ? ? 
SUN) Gee ee eer 13 a 
“oligiey! nial 4 Be. ge: Ce cy i er 154 47 
paiwiacy (oolomon Is.). . 2.2 <c0 2. - -- 6 5 
“USC IAR en. oe 6 6 ens 33 is 
“TETE ooo. C0015. 9 0 = Re 105 32 

AFRICA. 
*Accra (Brit. Guinea) . oe ee 59 8 

Addis-Abeba (Abyssinia).......... 7874 2400 
“iN ie eintalor) 100)9 012) er 105 3 : 
ploters (AIZEria)eeisas -. 2s00 0 pees 125 3 
NE 8 fag 0) Ae ae ea 328 100 
*Bathhurst (Cape Colony)......... I & 

Bere NAZI GL ENPOU) ete ciate, oi a.0.in ve «e's 30 9 

Bizerte (Punis) 7720... . bee eeeeees 30 2 

Bulawayo (South Rhodesia)....... 44) 9 3 

Cairo (Egypt) Abassia Observatory. a 33 
*Cairo (Egypt) Helwan............ 3 : oe 
*Cape Coast Castle (Brit. Guinea)... PE Bs 

Cape Spartel (Morocco)........... or 
*Cape Town (Cape Colony)........ 30 ie 
*Casablanca (Morocco)............ ; 5 “ 

Ceres ee, elk Beets CARE ve 5 
*Conakry (Fr. Guinea)......-..... 

Constantine (Algeria)............. ae a 
*Dakhla Oasis (Egypt).........--. ge 
*Daressalam (Ger. East Africa)... .. ee : 
pWaru (Ab ySSINtd ie. «6 ¢ece.ne or an e 

feeDurban(Natal)iomers«<.2-. sic ccdeins.e 
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TABLE 107. 


LIST OF METEOROLOCICAL STATIONS. 


Nore. —Stations with asterisk appear in the “Réseau Mondial” of the British Meteorological 
Office for 1912. (London, 1917.) 


Loeeeeee 
Latitude. rom 
AFRICA. ; Greenwich. 
(Continued.) =. a, | 


*East London (Cape Colony)....... 
EEDijem (Algeria). ice: « eestor 
+P Obeids(Brits Sudan) ores piers ae 
*Entebbe (Brit. East Africa)....... 
oreiNapien: (Natal) mnenirrcnery-ree 
Fort National (Algeria)........... 
Geryville (Algeria).....:....-...- 
Grahamstown (Cape Colony)...... 
*Gwelo (South Rhodesia)........... 
Giarrata(Abyssiola) serie teletieeit 
*Heidelberg (Transvaal)........... 
imsalahy(Saliara) awe eee eee 
Usmailian (egypt) lagers tree otslsierele 
*Johannesburg (Transvaal)......... 
BKaducli (Brite ouGan) cersnt. treet ct 
*Kafia Kingi (Brit. Sudan)......... 
Ee Kacacum (Nimeria))e rye 2 3 eter rene 
Kenilworth (Kimberley).......... 
*Khartoum! (Mey pt). oc ..s.cceemiece 
*Kimberley (Cape Colony)......... 
*Kontagora (Nigena)-= 1 eeeee cee 
Waghouat.(Algerta))nriers- 0 +1 dele cles 
PagoseUNiperia) aan eae sie eters oe 
PLamuun( Brit. BasteAttica) see sete tae 
plibrevillesn(Er: (Congo) as ae se eee 
Ploango (Er Congo) ir scis see 
*Lorenzo Marques (Port. East Africa) 
*McCarthy Is. (Gambia)......<.... 
*Maiduguri (Port. East Africa)...... 
*Mauritius (Royal Alfred Observa- 
LOLY) teeta eek eee peas 
Mayumban(Eny Congo)e eer sniten aa 
Mojunga (Madagascar)........... 
Mozambique (East Africa)........ 
*Nairobi (Brit. East Africa)........ 
*Nandi (Brit. East Africa)......... 
Orang (Algeria) aap. cen canine 
Quarelan(Alveria) merserm he tee ee 
Port Elizabeth (Cape Colony)...... 
Jet Sehlel 1 BeahoWe)) ss aoe cca gadsnes 
Porto Novo (Dahomey)........... 
pPretonars(hransyaal) een anon 
Queenstown (Cape Colony)........ 
StaWenisi(Réunion)peeien seers 
eSte Helena witeene te, Pens hee eae 


Ce ed 
Soe 6 50 je hfe 

a)-578) [47 a\ le) (ee eum eheleleueiele 

@) oNsidwaaWersine! exe iplisife\ al siete totality 
40 osb)ejie Ne ‘etre 
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TABLE 107. 
LIST OF METEOROLOGICAL STATIONS. 


Norte. — Stations with asterisk appear in the “Réseau Mondial” of the British Meteorological 
Office for 1912. (London, 10917.) 


Longitude 
fro 


Latitude, m 
AFRICA, Greenwich. 


(Continued.) 


Tangier (Morocco) 3 ° 49’ W. 
*Timbouctoo (Fr. West Africa) : ss 
*Tunis (Tunis) to". 10.E. 

Upper Sheikh (East Africa) “i ahi 

Vivi (Congo) ; 13 40 
*Wadi Halfa (Egypt) = i3t 20 
*Wau (Brit. Sudan) 28 
*Windhuk (Ger. South West Africa) . ¢ 17 
*Yola (Nigeria) ; 12 
*Zanzibar (Brit. East Africa) ‘ 30 
*Zomba (Nyasaland Prot.)......... 35 
*Zungeru (Nigeria) 


ARCTIC AND ANTARCTIC. 


(See also GREENLAND, ICELAND, 
Russia, etc.) 


Bossekop 
*Cape Evans (McMurdo Sound). . 
*Cape Pembroke 

Dicksonhayn 


Jan Mayen 
Kingua-Fjord (Cumberland Sound). 
Lady Franklin Bay 
Novaya Zemlya 
Orange Bay 
Point Barrow 
Sagastyr 
*Spitsbergen 
Advent Bay 
GreeELAEDOUE s+. <<. cece degree 
*South Georgia 
1! *South Orkneys 
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Absolute thermometric scale defined. . ‘EEL 
Absorption, by eo phene water-v vapor bands i in in- 
fra-red.. 3 F . xxi, 230 
Air, coefficient of expansion. .xxxix, xli 
density of, at different humidities, 


English... . lxix-Ixx, 221-223 
Metric. . lxix-lxx, 225-228 
density of, at different pressures, 
English. . - lxix—Ixx, 221-223 
Metric. Ixix-Ixx, 225-228 
density of, at different temperatures, 
English . -lxix, 220 
Metric. . “IsixIxx, 224 


mass of, corresponding to ‘different ‘zenith dis- 
tances of the sun. . . Lxviii, 218 
weight in grams per ‘cubic centimeter | 
xli, lxix—-Ixx, 220-228 
Angle, conversion of days into. woe ee KX, 52-55 
Angot, A., treatise cited. . ti 
Approximate absolute thermometric scale defined. “xix 
Approximate absolute temperature, conversion into 
Centigrade, Fahrenheit, and Reaumur. - xii, 2-4 
Aqueous vapor, decrease of pressure with altitude 
at mountain stations. . 
pressure of, by psychrometric observations, 


. lxi, 194 


English. . lvii-lx, 172-185 
Metric. : "Iii! 186-193 
pressure of saturated, | 
over ice 
PRICUIGH ers Seiewicie esi va ce veins c+ sill, 760 
Re tates ao eiaisiiasoicaas ntiiensjans AV, FOS 
over ited 
English. . .lii-lv, 161-164 
Metric.. . liily; 166-168 
(See also atmospheric. water vapor. ) 
weight of, 
English. . . -lv-lvii, 169 
Metric. . .. -lv—-Ivii, 170 
Arc, conversion into ‘time. Awas aes oKK,, 5O 
Aschkinass, Rubens &, treatise cited... Serre: 
Astronomical twilight, defined . Betas - xvi 
duration of. . . .Ixvi-lxvii, 215 


Atmospheric pressure, “in units of force. “xvii-xviii, 36-30 
Atmospheric water vapor, 
absorption by, in infra-red. . . xxi, 230 
lines in visible spectrum. . ‘Ixxi, sage 
August, work cited.. A Seen ‘ -lii 
Avoirdupois, conversion into metric. ‘xxiii, 60 


Babinet, barometric formula for determining heights 


ane, 157 
Ball, Frederick, work eels DS ten stare - levi 
Bar, value of defined. Pca coisy of eiviaew ielo's (ola nia -XVii 


Barometer, 
correction for (in determining height), 


gravity and SeTeR on BOY, 


English. . exit, 140-141 
Metric. . _ -xlvii, 153 
humidity, 
har paeemane 4a cilad .xlvi-xlvii, 152 
English. .....0¢ -xliii-xliv, 142 
Metric. . _xlvi-slvii, 149-151 
temperature, 
English. . . -xlii—xliii, 138-139 
Metric.. -xly-xlvi, 147-148 
variation of gravity with altitude, 
English. . coo ene -xliv, 143 
Metric . .xlvii, 154 
Qeosinaton ‘of height by, 
Babinet’s formula....... Bang . .xlix-l, 157 
Laplace’s formula. . * uxxxix-xli 
Dynamic . xliv—xlviii, I45-154 
English .xli-sliv, 134-143 


. .xliv-xlviii; 144-154 


PAGE 
Barometer, 
difference in height nase eh 
a change of 0.01 inch.... . -xlviii, 155 
a change of r mm.. uxlix, 156 
SS to temperature of poil- 
ing water : hii 
reduced to, ee 
standard an . XXXIV-XXXViil, 129 
English. . _XXxvii-xxxviil, 130-131 
Metric. .XXXVill, 132-133 
standard temperature... ne - XXX-XXx1V 
English.. : /XXXLi-Xxxiii, 86-105 
Metric. . “Uxxxiii-xxxiv, 106-128 


value for auxiliary formula i in eS ca height, 


Dynamic. . -xlv, 145-146 

English . xiii, , eaedee 

Metric. ae oRLVS DAA 

Barometric constant. misiaisina legate . xi-xli 

Baumann, A., treatise ‘cited. eteie isle cles aia Seree ee aE 
Beaufort, Admiral “ 

weather felskon. 5 SGOT One ee . Ixxil, 236 

wind scale. xxiv, 70 

Belli, work cited . % - viii 

Bemporad, Jalen treatise cited. ae ‘xviii 

Bowie, William, work cited. . - “XXXV, Ixiii 


Broch, work cited. aoe. ee -XXKU, [lit 
Buckingham, Edgar, work cited. . B SORE Ore ea 


Cederberg, I. W., treatise cited . elit 
Centigrade, conversion into Approximate Absolute, 
Fahrenheit, and Reaumur. . -Xli, 2-4 
conversion into F: ahrenheit. . xiv, Io-12 
differences into differences Fahrenheit. . .XV, 13 


near boiling point of water............. “xiv, 13 
thermometric scale Sere: Bledel slale elselere aeackal 
Chappuis, Pierre, work eee SS toc, -Xvili 
Civil twilight, detned.. clash aoteacee aa ees 
duration of. . FOMaMO DS Gone6 Raga 216 
Clee treatise cited. . _ xii, lxiv 
spheroid . peg, Irohip 


Cloud classification, international. “xxii, 234-235 
Coefficient of expansion of air with temperature. Xxxix, xli 
Continental measures of length and equivalents.. .xx, 48 
Conversion of, 

barometric i basi into seemdard st units of 


pressure . es 93 -Xvii, 36-39 
linear measures. Xvi, 16-48 
measures of time and angle. .-Xx, 50-58 
measures of weight.. na . .XXill, 60-62 
thermometric scales... . xi-xiv, 2-13 
wind velocities...,.....+-ess0e8 . .XxlV, 64-70 

Correction, 
in determining heights by barometer, 
for gravity wa Bren “ READY, 
English. . Seale eX, TAR 
Metric.. _  xlvii, 153 
for humidity, | 
Do M AIC ee wie alsiaiole stairs . .xlvi-xlvii, 152 


Chega aa ete . xiii, 142 


Dietrice sts ciaciisiess ) xlvi-xlvii, 149-151 
for gs a 

English. . . -xlii-xlili, 138-139 

Metric. .xlv-xlvi, 147-148 
for variation of {gravity with altitude, © 

English. . . .xliv, 143 

Metric. “xlvii) 154 


for temperature of emergent mercurial column 


of thermometers .........- .XV, 14 
Davis, H. N., work cited. . Briana 
Days, conversion into decimals of : year and angle — 

XX, 52-55 


conversion of Heckpals of, into hours, pueates) 
Aid SECONASH ales aa maldne dargatteans one REI SO 
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PAGE 

Declination of the sun. . . xvi, 214 

Defforges, G. E., work cited. . atesis . .XXXV 
Degree, length of, at different latitudes, 

of meridian. hy AD . . xiv, 201 

.lxiv, 202 


of any parallel. . 
Degrees, interconversion ‘of “Absolute, Centigrade, 


Fahrenheit, ANG (REAUMUT sess isi) eenetelieiolons xii-xili, 2-4 
Density of air. .lxix, Ixx, 220-228 


Depth of water * Corresponding to weight of snow or 


rain. . -lxil, 194-195 

Determination of heights by barometer, 
Drees Se ay I45-154 
English. . .xli-xliv, 134-143 
Metric. -xliv-alvi, I44-154 
Babinet’s formula for. . Saks -xlixc, 157 
Dew-point.. Palle wise Wee VILL 

vapor pressure corresponding to, 
English. . . -lix, 172-182 


Metric. dx, 186-191 
Differences, in height, ‘corresponding to changes in 
barometer, 
Winglishcnteyctccss rma ereiorenleleetinir 
MSU Caerctr ts uteleistinsierictetehereseiencianare 
Differences, 


. xlvili, 155 
. xlix, 156 


Centigrade to Fahrenheit.........+++.+++ XV, 13 
Fahrenheit to Centigrade... . ee XiV TS 
Duration of, F 
astronomical Twilight ico wistersle ses XVI, 2ES 
Sek aig EI ad tpg -lxvii, 216 
MUNBHINE oslerasd celal wtoreie aioe sede -lnv, 203-214 
WYTHE arse ee mictelale evetele olay a olialetelaliews sie) stele'aya(e wee. Asi 


El, value of the..... 00sec cecs cc cess cr ccce cc cess en sO 

Espy, work cited.. ..-lviii 

Expansion, coefficient of, for air, ‘with temperature 
xxxix, xli 


Fahrenheit, conversion into Approxiniaty pbeomte 
Centigrade, and Reaumur. . ater ess -xil, 2-4 


conversion into Centigrade. . or -xili, 5-9 
differences into differences Centigrade... XIV, 13 
Fathom, Swedish, value of.. < ESbecno wont ts 
Feet, conversion into meters.. cI se eeee XIX, 4O-4I 
per second into miles per hour. . XXIV, 65 


Ferrel, Wm., treatise cited... . xxvii, xli, “xiii, Ixvii, Ixvili 
Foot, value of, for different nationalities ee econ Ka 48 


F ormula, Babinet’s barometric. -xlix-l, 157 
gradient winds. 3 -xxvii-xxix, 771-70 
Lambert’s, wind ‘direction....... XXV-XXVii, 71-76 
Laplace’s barometric. . Co Uo wood Goce eo < 


vapor pressure, 
over ice 
Pnglish oe, s.s:0s/ 4,0 6121 > +.010:s'eeis elas 1s DIAS TOO, 
Metric: for. carce etisteyee sieqaetenie asics ciel —tVanr Os 
eh Baten 


nglishise den eresresierels . -lii-ly, 161-164 


Metric... : lity; 166-168 
from psychrometric readings, 
English.. ; . .lvii-lx, 172-182 
beMictric ies) . Avii-lxi, ee 
Fowle, F. E., treatise cited.. Sancta eee -lxxi 


Geodetical cables! webs a6 esieeiee scieeioswIXll-IXIx, LOS—2TS 


Gradient ier 


English.. -XXVil-xxix, 77-78 

~ Metric. . Xxvli-xxix, 78-79 
Grains, conversion ‘into grams.. Piste . Xxili, 61 
Grams, conversion into grains. “xxiii, Xxiv, 62 
Gravity, standard, defined. . .XXXV 


correction of, for variation with altitude. 
to standard. : UXXXV-XXxVi 
reduction of barometric readings to standard 
XXXVI-XXXVili, 129-133 
relative acceleration in different latitudes 
ini, 199-200 
eee 108 


- XXXV 


value of, at sea level....... 


Guyot, A., treatise cited’... ...<6.. 10 cose se ee ce s XXX 
Hann, J., treatise cited. atioree » exit, Ixi, Ixxi 
Hazen, H. A., treatise cited. . S06 -Xxiv, Xxvi 


Height, determination of, 
by barometer, 
Belem 55 
English... 
Metric. . : 
thermometrical measurement of. 


++» Xliv-xlvii, 145-154 
.. .xli-xliv, 134-143 
-xliv-xlvii, IA4A-154 
Dae, 153 


INDEX. 
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Henning, F., treatise vogeoy ROE DRO bo cmOUOD ee 
Heuse, W.., treatise cited.. RPh PsGr DOCS «hii 
Holborn, 1h treatise cited. . Sass li 
Hours, conversion into decimals of a day. - xxi, 56 
minutes and seconds into decimals of .... ~KXi, 57) 
Humidity, 
correction for, in determining heights by baro- 
meter, 
Dynamic. Ra lata etvrs Gey Rete . .xlvi-xlvii, 152 
English eye cresve ater -xlili-xliv, 142 
Metrics sess ee ione _xlvi-xlvii, I4Q-I51 
relative, 
Fahrenheit. . . .lx, 183-185 
Centigrade. . “Ix, 192-193 
term for, in determining density of air, 
English. . , Re Axx, 221-223 
Metric. . sass estas 7... .Ixx, 225-228 
Hygrometrical tablesiicae Meek . lii-lxiii, 160-195 
Hypsometric formula.............. . - XXxIK 
Hy psometey «a0 sere coew o> ois biatarehee ne Raped 134-158 
Illumination intensities, relative. . . .lxix, 218 
Inches, barometric, conversion into millibars 
XVili, 36-37 
Inches, conversion into millimeters... . -Xvil, 16-22 


Infra-red spectrum, absorption by water vapor bands 
in. = 230 


Interconversion, “nautical ‘and statute miles. . -xx, 48 
sidereal and solar time. . SE ee ‘xxii, 58 
International cloud classification... .... “xxii, 234 


International meteorological symbols... . cIxxi, 232-233 


Juhlin, T. T., work cited....... 


Kelvin, Lord, work cited.. Taleie' Gisiars: Seiaawretee ete 
Kilogram prototype........ A *nienene Sa am 
Kilograms, conversion into ‘pounds | Sees tee . .Xxili, 61 
Kilometers, into miles. . aie "xix, 46-47 


per hour into meters per second. oa- -XX1V; 0G 
Kimball, Herbert H., works eet te Ghar RYU 
Klafter, Wiener, value of. diciwia (aleils w eieiente stew eenieveres 


Lambert’s formula, mean wind direction. .xxv—xxvi, 71-76 
Laplace, formula of.. .XXxix 

Latitude, correction ‘for, in ‘determining heights by 

the pace), 
English... -XXXVii-xxxviii, xlili, r40-141 
Metric. . . XXXVii-xxxviii, xvii, 153 
in reducing barometer t to standard gravity, 

ee -XXXViI-XXxVill, 130-131 


Metri aaxvil eu 132-133 

Leduce, S. A., er cited.. Stave -Xviil, xli 
Length, arc of meridian. . -lxiv, 201 
arc of parallel. . . lIxiv, 202 
continental measures of, with metric “and 
British glee eee -xx, 48 

Libbey, Wm., work cited.. Ea ce ache Risto 
Line, old French, Valuerat Wein <n tien eee -48 
Linear aMeasures,5 ac:atiielesisins chs oeerremet 


Marks, L. S., work orton eg emma tt c 
Marvin, C. F., work cited. . iii i 


Maxwell, work cited . sdlae seeelval 
Mean time, conversion of solar into ‘sidereal. - atitae xxii, 58 
at apparent noon. 3 siaserenieee xxii, 57 
Meee ae costes cece teases EERE, 50°55 
of length. . iehpleitigetr ieee 
ofitime oa arr ae XX-Xxili, 50-58 
Mercury, density of . ee 
Meridian, arcs of terrestrial. . 9i8) cae leearate Sener lxiv 
length of a degree. . ae -lxiv, 201 
Meteorological stations, list of. Rates -Ixxii, 237-291 
Meter. . ee onze tierab:eeucrante eet 
Meters, conversion into feet... .. anes “xix, pee 


per second into kilometers per hour. . -Xxiv, 68 
per second into miles per poe Watatens 
Mile, different values for. sb) slots KlePoratslepeennorIaS) 
Miles, conversion into kilometers. . 


ye: 44-45 

per hour into feet pep second. . -xxiv, 65 
kilometers per hour. P - xxiv, 64 
meters per second . - xxiv, 67 
Millimeters, conversion into inches... “xvii, 23-35 
: (barometric), into millibars. . "xviii, 38-39 
Minutes of time, into arc. slereiaie einiae oleae 
into decimals of a day. . tie ee ee ee cece ee XX, 56 


into decimals of an hOUP ss sis cence xxi, 57 


INDEX, | 


PAGE 
Moon, zenithal full, relative illumination intensity of. .218 
quarter, relative illumination intensity of... ... 218 
Nautical mile, equivalent in statute..............xx, 48 
Newcomb, Simon, work cited. .............000005 .XXii 
Notation, Beaufort’s, weather............ Ixxii, 236 
Ounces, conversion into hte ie a +. -Xxlii, 60 
kilograms into. . -xxiil, 62 
alma Netherlands, Value «jt vs cece nsasivv sees ce AS 
Parallel, length of a degree on. eet neat bkIVe 202 
Paschen, F., treatise cited . : PR CIR 2 ae 
Pounds, conversion into kilograms. . . .Xxili, 60 
imperial standard. . See ee eer ont 
Pressure of saturated aqueous v apor, 
over ice, 
Byglish ec ereccce>« + ewes s~ssiclli-lv, £00 
WIP GRTIC ma Sere eteeete sae a cree-es cctsos HIV, 165 
over water, 
ceo ee apatsi -lii-Iv, 161-164 
Metri  lii-lv: 166-168 
decrease with altitude at mountain stations 


lxi-lxii, 194 
Pressure, standard units of, 
conversion of barometric readings into, 
xvii-xvili, 36-39 
(See also Barometer) 
Prototype KMograms =. 6 oak Secs vec e e's sieuesefen xxiii 
Psychrometric formula. BisereeiReieisios . -lvii-lxi 
Psychrometric observations, 
reduction of 


HOCLISEYe ce pisera/ye Soera ars. e's Seana 172-182 


ISIC SS.) ciate eis w ctss o's -lx-lxi, 186-191 

Quantity of rainfall corresponding to different depths 
Ixiii, 195 

Radiation, solar, relative intensity of, 

for 24 hours at top of atmosphere...... .. . Ixvii, 217 
during year at surface of the earth...... Ixviii, 218 

transmission percentages of, through moist air, 
Ixxi, 231 

Rainfall, conversion of depth of, into gallons and tons 
lxiii, 195 


Reaumur, conversion to pppersinate Absolute, ee 
tigrade and Fahrenheit.. 8 xii, 2-4 
Reduction, of barometer to 
standard SFAVItY...-s2 
standard temperature .. 
of nes ini observations, 


; aml 129-133 
.XXxX-xxxlv, 86-128 


(ss Sa a . .lvii-lx, 172-182 

Metric. : - -Ivii-ls, 186-191 

of snowfall measurements. . Ixii, 194-105 
Regnault, treatise cited. . “-Xxxii, li, li, lvii 


Relative humidity, 


PTUCMAUME as, oe 0+ sis. «000 v0.00 oie eehXy EOZ-IGS 
WEES oS 5 ee lxi, 192-193 
Relative intensity of solar esaetion sbxvii-levii, 2 217-218 
Rode, Danish, value of. . ss P. 348 
Rotch, A. L., ‘work cited. . a “XXV 
Rowland, work cited.. aes . bxxi 
Rubens and ‘Aschinass, ‘treatise e cited. matte se ais 
Ruthe, Prussian, value of.. oe Te ee 
Norwegian, value of.. Mawelaivelejeh sate migra mei aclod D 
Sagene, Russian, value of.. -48 
Scales, comparison of Approximate Absolute, ‘Centi- 
grade, Fahrenheit, and Reaumur.. . xli-xili, 2-4 
Sea-level, 
reduction of rear ahd #0, 
English. . - Beco, ds ae 82 
: Metric. . «Xxx, 83 
Seconds, conversion of decimals of a + day in into.. KEI, 50: 
into arc. +++ XX, 51 
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at end of civil ‘twilight. . sane 


Snowfall, weight corresponding to depth of water | 
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Solar time, mean, conversion into sidereal.... - xxil-ox, 58 
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Spectrum, water vapor lines in Visible..... “hd, 229-230 
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. Axxi, 232-233 
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XV-xvi, 14 
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interconversion of ae “xii, 2-4 

Thiesen, M., work cited.. = “iii, liv 
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mean, at apparent. noon.. Aaveic ae .xxii, 57 

mean solar into sidereal............++-+-Xxii, 58 

sidereal into mean solar.............+...-XXil, 58 

Toisé, value of. 8 
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.lxxi, 231 
Twilight, “duration of astronomical... se . xvii, 215 
duration of civil. . Ae ORE ‘ Llxvii, 216 


Vapor, aqueous, 
pressure of, 


English. . . .lii-lv, 160-164 . 
Metric. . ‘iil, 165-168 
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English. . . .lix, 172-182 
Metric. “ . .lx, 186-191 
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I ERICAN Se cia tee ncisiers iia etn erin niastc fclotete, lerndS 
Spanish. . SA Sapo ORCA OALD ne SE Ose) 
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Visible spectrum, water vapor ‘lines in...... "xxi, 229-230 
Waals, J. D. van der, work cited.............++..+. liii 
Water, vapor of (see Aqueous) & 
Weather, state of, Beaufort symbols for....... Ixxii, 236 
Weight, of saturated ecucous. oat 
Cubic foot.. aac .lv-lvii, 169 


Cubic meter.. “W-Wii, 170 
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English... . lxix-Ixx, 220-223 
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Wind tables. xxiv—xxix, 64-70 


Wind, mean direction by Lambert’s formula 
XXV-xxvii, 71-76 
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radius of critical curvature. .Xxvii-xxix, 77-79 
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